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INTRODUCTION
This thesis describes the results of a study into the prevention of falls among older 
community-dwelling persons who have sustained an injurious fall. Several aspects of 
fall prevention among this group of persons are addressed, including effectiveness and 
feasibility of a multidisciplinary fall prevention programme, classification of injurious falls, 
and predictors of injurious falls.
In this chapter we describe the epidemiology and consequences of falls, the causes of and 
risk factors for falls, the prevention of falls, and the aims and outlines of the thesis.
EPIDEMIOLOGY AND CONSEQUENCES OF FALLS
As	people	get	older	 the	 incidence	of	 falls,	as	well	as	 the	severity	of	 the	consequences	
of	 falls,	 increases	 (1-6).	 In	 the	 last	 decades,	 several	 studies	 have	 shown	 that	 about	
one	third	of	community-dwelling	older	people	aged	65	years	and	over	fall	at	least	once	
each	 year	 (3,	 5,	 7-12).	 The	 incidence	 of	 fallers	 who	 sustained	 two	 falls	 or	 more	 is	
approximately	 15%	 (3,	 5,	 12-14).	 The	 falls	 rate	 among	 residents	 of	 nursing	 homes	
is	even	higher	(3,	13-15).	Fallers	who	have	sustained	a	fall	are	more	likely	to	sustain	
further	falls	(3,	8,	11,	16,	17).	
Falls	severely	threaten	the	health	of	older	persons	and	can	have	a	considerable	impact	on	
older	 persons	 and	 their	 relatives.	 Furthermore,	 falls	 place	 a	 heavy	 burden	 on	 healthcare	
systems	 in	many	 countries	 (11).	 Although	 not	 all	 falls	 result	 in	 some	 kind	 of	 injury,	 in	
approximately	20%	of	falls	medical	attention	is	needed	(18).	In	most	cases	falls	result	 in	
minor	 injuries	 like	 lacerations	without	 suture,	 bruises,	 sprains,	 abrasions,	 and	 other	 soft	
tissue	injuries	(3,	8,	17,	19-21).	About	10%	of	the	falls	experienced	by	people	aged	65	
years	and	over	result	in	major	injuries	comprising	fractures,	joint	distortions	and	dislocations,	
severe	head	injuries,	contusions,	and	lacerations	requiring	sutures	(2,	5,	6,	8,	11,	18,	20,	
22-24).	Even	if	a	fall	does	not	result	in	any	kind	of	physical	injury,	it	can	have	a	substantial	
impact	on	older	people’s	psychosocial	functioning.	Several	studies	reported	on	psychosocial	
consequences	of	falls	such	as	fear	of	falling	and	associated	activity	avoidance	(5,	25-29).	
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Together,	physical	and	psychosocial	consequences	of	a	fall	are	responsible	for	an	increase	
in	 functional	 limitations,	 deconditioning,	 reduced	activities	 of	 daily	 living,	 decreased	 self-
efficacy,	and	loss	of	self-confidence	initiating	a	downward	spiral	(27,	30-34).	Eventually,	this	
may	lead	to	increased	dependency,	increased	immobility,	and	social	isolation	(27,	30-34).	
Furthermore,	people	who	have	sustained	a	fall	show	an	increased	morbidity	and	healthcare	
utilization,	resulting	in	excessive	healthcare	costs,	which	are	directly	related	to	fall	frequency	
and	severity	of	injuries	(5,	7,	18,	20,	22,	35-38).	The	largest	share	of	the	costs	resulting	
from	falls	is	due	to	hip	fractures,	mainly	due	to	subsequent	long-term	admission	to	hospital	
or	nursing	home	(39).	Recent	cost-of-illness	studies	confirm	that	falls	are	associated	with	
substantial	costs	(24,	36,	39-44).	
	
CAUSES AND RISK FACTORS FOR FALLS
Unfortunately,	 falls	 are	 often	 regarded	 as	 a	 common,	 unavoidable,	 and	 untreatable	
consequence	 of	 aging.	 For	 this	 reason	 the	 focus	 of	 many	 healthcare	 workers	 is	 on	 the	
treatment	of	physical	 injuries	 from	a	 fall	 instead	of	 the	prevention	of	 falls	 (15).	However,	
falls	are	often	a	sign	or	marker	of	an	underlying	acute	or	chronic	medical	problem	and/or	
mobility	impairment	that	can	be	amenable	to	treatment.	Therefore,	a	fall	should	be	viewed	as	
a	nonspecific	event	representative	of	an	underlying	problem	attributed	to	specific	risk	factors	
(15,	45).	Due	to	the	multifactorial	origin	of	falls,	it	is	often	not	possible	to	determine	a	single	
cause	for	 falling	(13,	15).	Therefore,	many	studies	tried	to	 identify	risk	factors	 for	 falls	 in	
order	to	select	persons	most	at	risk	for	falling	(5,	8-11,	13,	17,	18,	21,	22,	32,	46,	47).	
However,	it	has	been	difficult	to	compare	the	outcomes	of	these	studies	due	to	a	number	
of	methodological	issues,	such	as	differences	in	study	population,	differences	in	definitions	
of	a	fall,	differences	in	length	of	follow-up	periods,	differences	in	statistical	techniques,	and	
difficulties	with	retrospective	recall	of	falls	(11,	16,	17).	
Researchers	 have	 identified	 more	 than	 400	 possible	 risk-factors	 for	 falls	 (8).	 The	 large	
number	of	suggested	possible	risk	factors	for	falls	reflects	the	complexity	of	the	aetiology	of	
falls.	In	general,	risk	factors	for	falls	can	be	classified	into	intrinsic	and	extrinsic	risk	factors	
(11,	15,	22,	46,	48).	Intrinsic	risk	factors	are	related	to	the	individual	such	as	demographic	
characteristics	(age,	gender,	marital	status,	ethnicity,	education,	socio-economic	status,	etc.).	
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They	also	comprises	medical	conditions,	mobility	impairments	(including	muscle	weakness,	
gait	 disorders,	 and	 impaired	 balance),	 nutritional	 deficiencies,	 visual	 impairment,	 foot	
problems,	impaired	cognition,	psychological	status	(fear	of	falling),	use	of	psychotropic	drugs,	
history	of	falls,	and	sedentary	behaviour	(3,	5,	10,	11,	13,	14,	17,	19,	49-51).	Extrinsic	
risk	 factors	 refer	 to	 situational	 or	 environmental	 risk	 factors	 like	 uneven	 or	 slippery	 floor	
surfaces,	inadequate	lighting,	loose	rugs,	and	unstable	furniture.	In	addition,	fall	conditions	
can	 be	 caused	 by	 individual	 belongings	 worn	 and/or	 used	 by	 a	 person	 like	 the	 type	 of	
footwear	 (socks,	slippers,	shoes,	etc)	and	 inappropriate	use	of	walking	aids	and	assistive	
devices	(11,	52).	The	impact	of	extrinsic	risk	factors	on	falls	is	still	doubtful.	No	convincingly	
causal	relationship	between	falls	and	extrinsic	risk	factors	has	been	found.	The	presence	of	
extrinsic	risk	factors	alone	is	not	enough	to	cause	falls	(38,	52-54).	It	is	recognised	more	and	
more	that	falls	are	the	consequence	of	the	interaction	between	a	number	of	risk	factors,	both	
intrinsic	and	extrinsic	(3,	5,	14,	19,	52).	An	extrinsic	risk	factor	may	provoke	a	fall.	However,	
whether	or	not	a	person	will	fall	also	depends	on	intrinsic	factors.	Fall	risk	increases	with	the	
presence	of	more	risk	factors	(5,	50).
FALL PREVENTION STRATEGIES
In	view	of	the	impact	and	consequences	of	falls,	it	 is	important	to	develop	fall	prevention	
strategies.	Developing	effective	fall	prevention	programmes	requires	particular	knowledge	of	
risk	factors.	Several	risk	factors	for	falls	can	be	influenced	and	are	amenable	to	improvement	
(16-18,	 32).	 During	 the	 last	 decade	many	 successful	 fall	 prevention	 programmes	 have	
been	developed,	mostly	based	on	the	identification	and	treatment	of	risk	factors	(1,	18,	22,	
55,	56).	In	general,	fall	prevention	programmes	comprise	two	different	approaches:	single-
intervention	strategies	(like	strength	and	balance	training,	intake	of	nutritional	supplements,	
and	reduction	in	psychotropic	drugs	usage)	on	the	one	hand	and	multifactorial	strategies,	
aimed	 at	more	 than	 one	 risk	 factor	 simultaneously,	 on	 the	 other	 hand	 (1,	 18,	 22).	 Fall	
prevention	 strategies	 need	 to	 demonstrate	 (cost-)	 effectiveness	 and	 feasibility	 for	 both	
participants	and	providers.
At	the	time	of	the	start	of	the	study	described	in	the	current	thesis,	fall	prevention	had	been	
a	focus	of	interest	for	years	and	as	stated	above,	many	programmes	aimed	at	preventing	falls	
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have	been	developed	and	evaluated.	Although	many	of	these	turned	out	to	be	ineffective,	
there	was	considerable	evidence	for	the	effectiveness	of	multidisciplinary	and	multifactorial	
interventions	(57-59).	Multifactorial	and	multidisciplinary	fall	prevention	programmes	screen	
for	health	and	environmental	risk	factors	and	offer	interventions,	both	for	the	general	population	
of	 community-dwelling	 elderly	 people	 and	 for	 community-dwelling	 elderly	 people	 with	 a	
history	of	falling	who	are	selected	because	of	known	risk	factors	(22).	In	particular,	these	
programmes	seem	to	be	most	effective	when	tailor	made	and	aimed	at	high-risk	populations	
such	as	community-dwelling	elderly	people	with	a	history	of	 (injurious)	 falls,	 or	who	are	
suffering	 from	mobility	 impairments	 (1,	 11,	 60).	 One	 such	multi-faceted	 programme	 to	
prevent	falls	among	elderly	people	attending	the	Accident	and	Emergency	(A&E)	department	
after	an	injurious	fall	is	the	multidisciplinary	programme	developed	by	Close	and	colleagues	
(58).	This	programme	has	been	evaluated	in	a	randomised	controlled	trial	(PROFET)	in	the	
United	Kingdom	(UK)	and	had	favourable	effects	on	falls	and	daily	 functioning	(58).	The	
PROFET	study	demonstrated	that	a	multidisciplinary	intervention	programme	comprising	a	
medical	and	occupational-therapy	assessment	implemented	among	people	at	risk	was	highly	
effective	in	reducing	the	number	of	recurrent	falls	and	associated	injuries	in	London	(United	
Kingdom)	 (58).	Since	 characteristics	 of	 the	participants	 and	healthcare	 setting	appear	 to	
be	critical,	 it	cannot	be	automatically	assumed	 that	when	a	 fall	prevention	programme	 is	
effective	 in	 a	 specific	 healthcare	 setting,	 this	will	 be	 also	 the	 case	 in	 another	 healthcare	
setting	(22).	We	therefore	adapted	the	programme	developed	by	Close	and	colleagues	(58)	
to	 the	 Dutch	 situation,	 and	made	 adjustments	 based	 on	 recent	 insights	 in	 the	 literature	
and	 recommendations	 from	experts	 in	 the	 care	 of	 older	 persons.	 The	 adapted	 version	 of	
the	programme	was	tested	in	a	pilot	study	(n	=	36)	(61).	The	final	programme	included	a	
medical	and	occupational	therapy	assessment	resulting	in	recommendations	and/or	further	
referrals	 if	 indicated.	The	medical	assessment	comprised	an	examination	performed	by	a	
geriatrician,	 a	 geriatric	 nurse,	 and	 a	 rehabilitation	 physician	 to	 identify	 and	 address	 risk	
factors	 for	 falling.	 The	 examination	 included	 a	 comprehensive	 general	 examination,	 but	
in	 addition	 focused	 on	 a	more	 detailed	 assessment	 of	 visual	 acuity,	 stereoscopic	 vision,	
mobility,	balance,	cognition,	affect,	use	of	medication,	and	examination	of	feet	and	footwear.	
Recommendations	 or	 indications	 for	 referral	 resulting	 from	 this	 examination	were	 sent	 to	
the	 patient’s	 general	 practitioner	 (GP).	 Patients	 were	 advised	 to	 contact	 their	 GPs	 to	 be	
informed	of	the	results	of	the	medical	assessment	and	the	recommendations	and/or	referrals	
resulting	from	it.	After	the	medical	assessments,	an	occupational	therapist	visited	the	patients	
GENERAL INTRODUCTION
14
to	 identify	 possible	 risk	 factors	 for	 falling	 in	 the	 home	 environment.	 The	 therapist	made	
recommendations	 regarding	adaptations	 to	 the	home	environment,	 assistive	devices,	 and	
behavioural	change.	Recommendations	by	the	occupational	therapist	were	sent	directly	to	
the	patients	themselves	and	to	their	GPs	(61-64).	After	adapting	the	programme	developed	
by	Close	and	colleagues	(58)	to	the	Dutch	situation	we	evaluated	the	effectiveness	of	the	
adapted	programme	in	a	randomised	controlled	trial	(RCT)	in	the	Netherlands	(61,	64).
          
AIMS AND OUTLINES OF THE THESIS
Aims
This	thesis	explores	the	effectiveness	and	feasibility	of	a	medical	and	occupational-therapy	
programme	to	prevent	falls	and	functional	decline	in	elderly	people	at	risk	compared	to	usual	
healthcare	in	the	Netherlands.	In	addition	it	explores	opportunities	to	improve	the	prevention	
of	injurious	falls.	The	aims	of	this	study	are:
1.	 To	 assess	 the	 effectiveness	 of	 a	 multifactorial	 medical	 and	 occupational-therapy	 fall	
prevention	programme	among	elderly	people	at	risk,	in	terms	of	falls,	functional	decline,	
and	a	number	of	secondary	outcomes.
2.	 To	assess	the	feasibility	of	this	fall	prevention	programme	for	elderly	people	as	well	as	the	
medical	and	paramedical	practitioners	who	performed	the	assessments.
3.	 To	assess	the	role	of	the	occupational-therapy	part	of	the	fall	prevention	programme	in	
preventing	new	falls	and	functional	decline.	
4.	 To	assess	whether	it	is	possible	to	establish	a	classification	of	injurious	fall	types	based	
on	fall	location	and	activity	up	to	the	moment	of	the	fall.
5.	 To	assess	which	 risk	 factors	predict	new	 falls	among	a	group	of	community-dwelling	
injurious	 fallers	aged	65	years	or	over,	 in	order	 to	achieve	a	better	 selection	of	older	
people	at	high	risk	for	falling.
Outline
Chapter	2	presents	the	results	of	an	RCT	which	tested	the	effectiveness	of	a	multidisciplinary	
fall	prevention	programme	aimed	at	people	aged	65	years	and	over	living	in	the	community	
who	had	visited	 the	A&E	department	due	to	 the	consequences	of	a	 fall.	The	 feasibility	of	
the	multifactorial	 fall	prevention	programme	 is	studied	 in	Chapter	3.	This	chapter	 reports	
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on	 the	 results	 of	 the	 process	 evaluation	 and	 focuses	mainly	 on	 the	medical	 part	 of	 the	
intervention	 programme.	 Subsequently,	 Chapter	 4	 reports	 on	 the	 results	 of	 an	 in-depth	
analysis	of	 the	occupational-therapy	part	of	 the	 intervention	programme,	 in	order	 to	gain	
insight	into	the	contribution	of	the	occupational-therapy	programme	towards	the	reduction	
in	falls	and	functional	decline.	Chapter	5	reports	on	the	relationship	between	location	of	the	
fall	and	activity	up	to	the	moment	of	 the	fall	 resulting	 in	a	classification	of	 injurious	falls.	
Chapter	 6	 reports	 a	 study	 assessing	which	 risk	 factors	 predict	 new	 falls	 among	 a	 group	
of	community-dwelling	 injurious	 fallers	aged	65	years	or	over.	Based	on	 the	outcomes	of	
this	study	we	developed	a	 feasible	 fall	 risk	screening	 tool	 for	 the	healthcare	professionals	
involved	in	fall	prevention.	Chapter	7	will	discuss	the	main	findings	and	some	theoretical	and	
methodological	considerations	of	the	studies	presented	in	this	thesis,	and	will	conclude	with	
some	implications	for	clinical	practice	as	well	as	implications	for	future	research.	
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ABSTRACT
Objective	To	assess	whether	a	pragmatic	multidisciplinary	fall	prevention	programme	was	more	effective	
than	usual	care	in	preventing	new	falls	and	functional	decline	among	elderly	people.
Design	A	two-group	randomised	controlled	trial	with	12	months	of	follow-up.
Setting	University	hospital	and	home-based	intervention,	the	Netherlands.
Participants
Three	hundred	thirty-three	community-dwelling	Dutch	people	aged	65	years	or	over	who	were	seen	in	
an	accident	and	emergency	department	after	a	fall.
Intervention
Participants	 in	 the	 intervention	 group	 underwent	 a	 detailed	 medical	 and	 occupational-therapy	
assessment	to	evaluate	and	address	risk	factors	for	recurrent	falls,	followed	by	recommendations	and	
referral	if	indicated.	People	in	the	control	group	received	usual	care.
Measurements
Number	of	people	sustaining	a	fall	(fall	calendar)	and	daily	functioning	(Frenchay	Activity	Index).
Results
Results	 showed	 no	 statistically	 significant	 favourable	 effects	 on	 falls	 (Odds	 Ratio	 =	 0.86,	 95%	
Confidence	Interval	(CI)	=	0.50	to	1.49)	or	daily	functioning	(Regression	Coefficient	=	0.37,	CI	=	
-0.90	to	1.63)	after	twelve	months	of	follow-up.
Conclusion
The	multidisciplinary	fall	prevention	programme	is	not	effective	in	preventing	falls	and	functional	decline	
in	this	Dutch	healthcare	setting.	Implementing	the	programme	in	its	present	form	in	the	Netherlands	
is	not	recommended.	This	trial	shows	that	there	can	be	considerable	discrepancy	between	the	“ideal”	
(experimental)	 version	of	a	programme	and	 the	 implemented	version	of	 the	same	programme.	The	
importance	of	implementation	research	in	assessing	feasibility	and	effectiveness	of	such	a	programme	
in	a	specific	healthcare	setting	is	therefore	stressed.	
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INTRODUCTION
Falls are common occurrences among elderly people worldwide and may have several 
adverse consequences, such as physical injuries and psychological distress, leading to 
decreased functioning and quality of life (1, 2). Injurious falls in particular are associated 
with an increase in healthcare utilization (3). The need for effective fall prevention strategies 
is thus evident. There is now considerable evidence for the effectiveness of multidisciplinary 
and multifactorial interventions that screen for health and environmental risk factors and 
address these factors (1, 4, 5). A medical and occupational-therapy (OT) assessment for 
elderly persons attending an accident and emergency department in the inner city of London 
(United Kingdom) after an injurious fall was developed. This programme showed convincing 
favourable effects on falls and daily functioning, but when a programme has been shown to 
be effective in an experimental setting, it is important to assess whether it is also effective 
when implemented as a part of routine healthcare. A version of this programme, adapted to 
the Dutch heath system, was therefore evaluated to assess its robustness and to ascertain 
whether it could be recommended for implementation in the Netherlands. 
The objective of the current study was to assess whether a multidisciplinary fall prevention 
programme was more effective than usual care in preventing new falls and functional decline 
in elderly community-dwelling Dutch people who attended an emergency department 
(ED) after a fall. A fall was defined as an event that results in a person coming to rest 
inadvertently on the ground or other lower level (6), and an injurious fall as a fall for which 
medical care is sought.
          
METHODS
Study design and participants
The	study	design	was	a	two-group	randomised	controlled	trial	with	12	months	of	follow-up.	
Outcomes	were	measured	at	four	and	twelve	months	after	baseline.	Sample	size	calculations	
indicated	that	164	persons	per	group	had	to	be	included	to	detect	the	same	reduction	in	falls	
as	was	found	in	a	previous	study	(52%	fallers	in	the	usual	care	group	and	32%	fallers	in	the	
intervention	group),	with	a	power	of	90%,	an	alpha	of	0.05,	and	an	expected	dropout	rate	of	
24
25%	during	12	months	of	follow-up	(2,	7).	The	current	study	included	community-dwelling	
people	aged	65	years	and	over	who	attended	ED	of	the	University	Hospital	Maastricht	for	
the	consequences	of	a	fall.	Because	the	General	Practitioner’s	Cooperative	(GP	Cooperative)	
provides	after-hours	emergency	care	in	Maastricht	(8),	participants	were	also	recruited	at	the	
GP	Cooperative.	People	were	excluded	if	they	were	unable	to	speak	Dutch,	were	cognitively	
impaired	(a	score	<	4	on	the	Abbreviated	Mental	Test	4)	(9),	had	been	admitted	for	more	than	
4	weeks	to	a	hospital	or	another	institution,	and/or	were	permanently	wheelchair-dependent	
or	 bedridden.	An	 external	 agency	 allocated	 eligible	 participants	who	 signed	 the	 informed	
consent	form	and	returned	a	completed	baseline	questionnaire	to	the	intervention	or	control	
group	according	to	computerised	alternate	random	allocation.	Participants	allocated	to	the	
intervention	group	underwent	medical	and	OT	assessments,	followed	by	recommendations	
or	 further	 referral	 if	 indicated.	The	control	group	 received	usual	care	only.	No	 restrictions	
were	placed	on	co-interventions.	To	ensure	blinding	during	data	collection,	measurements	
by	phone	were	contracted	to	an	independent	call	centre	(Centre	for	Data	and	Information	
Management,	MEMIC),	whose	 operators	were	 unaware	 of	 group	 allocation.	 The	Medical	
Ethics	Committee	of	the	Maastricht	University	and	University	Hospital	approved	the	design,	
which	is	described	in	detail	elsewhere	(7).
          
Intervention
Fall prevention programme 
A	programme	develop	previously	(2)	was	adapted	to	make	it	implementable	in	the	Dutch	
setting,	 and	 its	 feasibility	 was	 subsequently	 assessed	 in	 a	 pilot	 study.	 The	 feasibility	
study	revealed	that	some	adaptations	programme	adaptations	were	necessary	to	increase	
the	 chance	 of	 successful	 implementation	 in	 the	Netherlands.	 The	 adaptation	 process	
and	 feasibility	 study	 are	 described	 elsewhere	 (10).	 Briefly,	 the	 adapted	 programme	
consisted	 of	 structured	medical	 and	OT	 assessments	 to	 assess	 and	 address	 potential	
risk	factors	for	new	falls.	The	medical	and	OT	assessments	were	described	in	a	protocol.	
The	 medical	 assessments	 were	 performed	 at	 the	 Maastricht	 University	 Hospital	 and	
comprised	 a	 comprehensive	 general	 examination,	 and	 a	more	 detailed	 assessment	 of	
vision,	 (11,	12)	 sense	 of	 hearing,	 locomotor	 apparatus,	 (13)	 feet	 and	 footwear,	 (14)	
peripheral	nervous	system,	balance	and	mobility	 (Romberg	and	Get	Up	and	Go	Test),	
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Table 1 - Medical and occupational-therapy assessments  
 
Medical Assessment 
 Assessments  Details/Tools/Test Batteries 
 Standard examination  Anamnesis and fall history 
Cardiovascular, respiratory, abdominal 
system and neurological system 
 Blood pressure  Supine and erect 
 Vision   Visual acuity (Snellen) (11) 
Visual fields (confrontation) 
Stereoscopic vision (12) 
 Sense of hearing  Whispered voice test 
 Locomotor apparatus: lumbar spine, upper 
and lower extremities 
 Tone & Power (MRC Scale) (13) 
Joint deformity  
Range of movement 
Handgrip dynamometry 
 Feet and footwear  Callus, skin ulcers, oedema and arterial 
pulsations 
Footwear assessment form (14) 
 Peripheral nervous system   Sensation (monofilaments) 
Vibration (tuning fork) 
Proprioception (great toe)  
 Balance and mobility  Romberg (15) 
Get Up and Go Test (16) 
 Anthropometric indices  Body weight (kg) 
Height (m) 
 Cognition  Mini Mental State Examination (17) 
 Affect  Geriatric Depression Scale (18) 
 Heart   Electrocardiogram 
 Blood tests   If indicated 
 Medication  Prescribed medication list 
Occupational Therapy Assessment 
 Function assessment  Frenchay Activity Index (20) 
   Checklist of the local agency deciding on 
eligibility for care, aids and devices (21, 22) 
 Environmental hazards  Dutch version of the Home Checklist (23) 
 Psychological consequences of the fall  Falls Handicap Inventory (24) 
 
CHAPTER 2 
35 
Table 1 - Medical and occupational-therapy assessments  
 
Medical Assessment 
Assessments  Details/Tools/Test Batteries 
 Standard examination  Anamnesis and fall history 
Cardiovascular, respiratory, abdominal 
system and neurological system 
Bloo  pressure Supine and erect 
 Vision   Visual acuity (Snellen) (11) 
Visual fields (confrontation) 
Stereoscopic vision (12) 
Sense of hearing Whispered voice test 
 Locomotor apparatus: lumbar spine, upper 
and lower extremities 
 Tone & Power (MRC Scale) (13) 
Joint deformity  
Range of movement 
Handgrip dynamometry 
 Feet and footwear  Callus, skin ulcers, oedema and arterial 
pulsations 
Footwear assessment form (14) 
P ripheral nervous system  Sensation (monofilaments) 
Vibr ti  (tuning fork) 
Pr prioception (great toe)  
Balance nd m bility Romberg (15) 
Get Up and Go Test (16) 
 Anthropometric indices  Body weight (kg) 
Height (m) 
 Cognition  Mini Mental State Examination (17) 
 Affect  Geriatric Depression Scale (18) 
 Heart   Electrocardiogram 
 Blood tests   If indicated 
 Medication  Prescribed medication list 
Occupational Therapy Assessment 
 Function assessment  Frenchay Activity Index (20) 
   Checklist of the local agency deciding on 
eligibility for care, aids and devices (21, 22) 
 Environmental hazards  Dutch version of the Home Checklist (23) 
 Psychological consequences of the fall  Falls Handicap Inventory (24) 
CHAPTER 2 
35 
Table 1 - Medical and occupational-therapy assessments  
 
Medical Assessment 
 Assessments  Details/Tools/Test Batteries 
 Standard examination  Anamnesis and fall history 
Cardiovascular, respiratory, abdominal 
system and neurological system 
 Blood pressure  Supine and erect 
 Vision   Visual acuity (Snellen) (11) 
Visual fields (confrontation) 
Stereoscopic vision (12) 
 Sense of hearing  Whispered voice test 
 Locomotor apparatus: lumbar spine, upper 
and lower extremities 
 Tone & Power (MRC Scale) (13) 
Joint deformity  
Range of movement 
Handgrip dynamometry 
 Feet and footwear  Callus, skin ulcers, oedema and arterial 
pulsations 
Footwear assessment form (14) 
 Peripheral nervous system   Sensation (monofilaments) 
Vibration (tuning fork) 
Proprioception (great toe)  
 Balance and mobility  Romberg (15) 
Get Up and Go Test (16) 
 Anthropometric indices  Body weight (kg) 
Height (m) 
 Cognition  Mini Mental State Examination (17) 
 Affect  Geriatric Depression Scale (18) 
 Heart   Electrocardiogram 
 Blood tests   If indicated 
 Medication  Prescribed medication list 
Occupational Therapy Assessment 
 Function assessment  Frenchay Activity Index (20) 
   Checklist of the local agency deciding on 
eligibility for care, aids and devices (21, 22) 
 Environmental hazards  Dutch version of the Home Checklist (23) 
 Psychological consequences of the fall  Falls Handicap Inventory (24) 
 
26
(15,	16)	anthropometry,	cognition	(Mini	Mental	State	Examination),	(17)	affect	(Geriatric	
Depression	Scale),	 (18)	blood	 tests	 if	 indicated	and	medication	use.	Table	1	presents	
details	about	the	assessments.
	
A	geriatrician	working	in	a	day	hospital	who	was	at	the	same	time	the	main	researcher	of	the	
trial	evaluating	the	programme	performed	the	medical	assessment	in	the	British	programme.	
In	the	British	setting,	the	geriatrician	could	directly	refer	patients	to	other	relevant	disciplines.	
In	the	Netherlands,	this	approach	would	not	fit	in	with	regular	care,	because	the	geriatrician	
is	not	a	member	of	 the	ED	staff	and	nonacute	 referrals	 to	medical	specialists	have	 to	be	
made	 through	 the	participants’	GP.	Otherwise	health	 insurance	 companies	will	 not	 cover	
the	costs	of	these	referrals)	(19).	In	addition,	GPs	are	familiar	with	the	health	status	of	their	
patients	and	can	act	as	supervisors	to	provide	the	best	possible	care.	It	was	therefore	decided	
to	incorporate	the	GPs	in	the	programme	by	sending	them	a	summary	of	the	results	of	the	
medical	assessments,	written	by	the	geriatrician.	If	necessary,	this	summary	also	included	
recommendations	and/or	 referrals	 to	 relevant	services.	Participants	were	 recommended	 to	
contact	their	GP	about	these	results,	recommendations,	and/or	referrals	following	the	medical	
assessment.	The	GPs	could	then	take	action	if	they	agreed	with	the	recommendations	and/
or	 referrals.	Because	 geriatric	 nurses	 usually	 assist	 the	 geriatrician	 in	 the	Netherlands,	 a	
geriatric	nurse	was	also	incorporated	to	perform	the	less-complex	assessments.	In	addition,	a	
rehabilitation	physician	was	included,	because	rehabilitation	physicians	are	more	specialised	
in	examining	feet	and	footwear	(14)	than	geriatricians.
After	the	medical	assessment,	an	occupational	therapist	visited	the	participants	at	home	for	
a	structured	functional	and	environmental	assessment.	Daily	functioning	was	assessed	using	
the	15-item	Frenchay	Activity	Index	(FAI)	(20)	and	an	OT	checklist	(21,	22).	Environmental	
hazards	were	identified	and	registered	by	means	of	a	home-safety	checklist	(23).	In	addition,	
the	 Falls	 Handicap	 Inventory	 (FHI)	 (24)	 was	 used	 to	 assess	 handicaps	 associated	 with	
repeated	falls.	The	participants	received	recommendations	with	regard	to	behavioural	change,	
functional	needs	and	safety	within	the	home	environment.	Technical	aids	and	adaptations	or	
additional	support	were	directly	referred	to	and	delivered	by	social	and	community	services.	
To	 increase	compliance,	participants	were	sent	a	 letter	with	 the	 recommendations	and/or	
referrals	from	the	occupational	therapist,	by	way	of	reminder.	A	copy	of	this	letter	was	sent	
to	the	participants’	GPs.	
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The	medical	 assessment	 was	 scheduled	 to	 take	 place	 in	 the	 first	 month	 after	 baseline.	
Subsequently,	 the	 home	 assessment	 was	 scheduled	 within	 1	 month	 after	 the	 medical	
assessment.	Afterwards,	a	summary	of	the	results	and	recommendations	for	further	referral	
were	sent	to	the	participants’	GP.	Therefore,	it	was	scheduled	to	take	at	approximately	2.5	
months	(with	a	maximum	3.5	months)	after	baseline	measurement	for	all	recommendations	
to	reach	the	participants	and	be	implemented.	 	 	 	 	
	
Usual care         
Currently,	no	standard	approach	to	fall	risk	assessment	is	available	for	fallers	presenting	to	the	
ED	and	being	discharged	home	(25).	In	usual	care	in	the	Netherlands	hospital	physicians,	
specialists	 and	GPs	 do	 not	 systematically	 record	 or	 address	medical	 risks	 and	 other	 risk	
factors	 for	 falls,	such	as	environmental	hazards	 in	 the	home	and	patients’	 risk	behaviour.	
Moreover,	when	people	present	 to	 the	ED	or	 the	GP	cooperative,	no	systematic	attention	
is	usually	given	 to	 the	specific	consequences	of	 injurious	 falls	 for	 the	daily	 functioning	of	
individual	patients	in	their	unique	situation.	
          
Measurements
The	primary	outcome	measures	were	falls	(i.e.	falls,	recurrent	falls,	injurious	falls	and	time	
to	 first	 fall)	 and	daily	 functioning.	 Falls	were	measured	as	 the	percentage	 of	 participants	
sustaining	 at	 least	 one	 fall	 during	 the	 follow-up,	 recurrent	 falls	 as	 the	 percentage	 of	
participants	sustaining	two	or	more	falls	during	follow-up	and	injurious	falls	as	the	percentage	
of	 participants	who	 sought	medical	 care	 after	 a	 fall.	 Time	 to	 the	 first	 fall	was	measured	
in	weeks.	Participants	 recorded	 their	 falls	 continuously	 on	 a	 fall	 calendar	 for	12	months	
after	baseline.	MEMIC	contacted	them	monthly	by	telephone	to	collect	information	on	the	
falls	noted	on	the	calendar.	Daily	 functioning	was	measured	using	the	FAI	(20)	 in	a	self-
administered	questionnaire	at	baseline	and	after	4	and	12	months.	
Secondary	 outcome	 measures	 were:	 recuperation	 from	 the	 index	 fall	 (1	 item),	 health	
complaints	(19	items),	perceived	health	(first	item	of	the	RAND-36)	(26),	activities	of	daily	
living	 (ADL)	 and	 instrumental	 ADL	 disability	 (Groningen	 Activity	 Restriction	 Scale)	 (27),	
mental	health	(Hospital	Anxiety	and	Depression	Scale)	(28),	fear	of	falling	(1	item),	activity	
28
avoidance	(1	item),	social	participation	(2	items),	and	quality	of	life	(EuroQol	converted	into	
utilities	according	to	Dolans’	 tariffs)	(29,	30).	These	outcomes	were	also	measured	using	
self-administered	questionnaires	at	baseline	and	after	4	and	12	months.
At	 baseline,	 the	 following	 background	 characteristics	 were	 assessed:	 age,	 gender,	 living	
situation	(living	alone	vs	not	living	alone),	level	of	education	(primary	school	or	less	vs	more	
than	primary	school),	self-reported	weight,	type	of	injury	resulting	from	the	index	fall	(fracture	
or	joint	dislocation,	i.e.	major	injury,	vs	minor	injury),	handicaps	associated	with	the	index	
fall	(Falls	Handicap	Inventory)	(24),	and	number	of	illnesses	(20	items).	
Analysis
SPSS	 statistical	 software	 (version	 13)	was	 used	 for	 the	 analyses	 (SPSS	 Inc.,	 Chicago,	
IL).	Baseline	characteristics	of	 the	 intervention	and	control	groups	were	analysed	using	
descriptive	 statistics.	 Short-term	 and	 long-term	 effects	 were	 analysed	 according	 to	 the	
intention-to-treat	principle,	including	all	participants	with	valid	data,	regardless	of	whether	
they	received	the	programme.	Differences	in	outcomes	between	the	groups	were	analysed	
using	multiple	 linear	and	logistic	regressions	and	were	adjusted	for	potential	differences	
in	covariates	measured	at	baseline	(i.e.	the	relevant	outcome	measure,	age,	gender,	living	
situation,	 education,	 injury	 from	 the	 index	 fall,	 weight,	 illnesses,	 recurrent	 falls,	 and	
psychological	 consequences	 of	 the	 index	 fall).	 Survival	 analysis	 using	 Cox	 Proportional	
Hazards	regression	was	used	to	study	the	time	to	first	fall	for	each	participant.	In	addition,	
per	protocol	analyses	were	performed	on	primary	outcomes	(at	12	months)	for	participants	
in	the	intervention	group	who	received	the	complete	medical	and	OT	assessments.	Subgroup	
analyses	were	performed	with	groups	considered	to	be	at	higher	fall	risk	(31,	32)	(people	
with	a	history	of	>	1	fall	in	the	previous	year,	people	with	mobility	impairments	(defined	as	
reporting	some	problems	with	walking,	or	worse,	on	the	mobility	item	of	the	EuroQol)	(29),	
poor	ADL	functioning	(defined	as	a	score	<	30	on	the	FAI)	(20),	and	older	age	(80	years	
and	older)).	Per-protocol	and	subgroup	analyses	were	adjusted	for	the	same	covariates	as	
the	intention-to-treat	analysis.	
Analyses	of	falls	and	recurrent	falls	included	persons	for	whom	at	least	9	of	the	12	months	
of	 the	 fall	 calendar	data	were	available.	Missing	data	were	 replaced	using	 the	 individual	
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mean	 of	 valid	 data.	 Injurious	 falls	 were	 analysed	 by	 means	 of	 complete	 case	 analysis,	
because	imputation	of	the	data	would	lead	to	underreporting	of	injurious	falls.	In	addition,	
a	sensitivity	analysis	was	performed	to	determine	whether	analyses	with	those	participants	
with	complete	data	on	all	12	fall	calendar	months	(complete	case	analyses)	would	result	in	
other	conclusions	about	effectiveness.
         
RESULTS
Participants
A	detailed	overview	of	the	progress	of	participants	during	the	trial	is	shown	in	figure	1.	From	
January	2003	until	March	2004,	2362	persons	were	recruited	after	they	had	attended	the	
ED	and/or	GP	cooperative	because	of	a	fall.	Thirty-eight	percent	did	not	meet	the	inclusion	
criteria	(n=774)	and	26%	refused	to	participate	(e.g.,	not	interested,	too	time	consuming;	
n=531).	Finally,	333	participants	gave	informed	consent	and	were	randomly	allocated	to	
the	 intervention	(n=166)	or	control	group	(n=167).	After	12	months	of	 follow-up,	25%	
(n=42)	of	the	participants	had	dropped	out	of	the	intervention	group,	and	20%	(n=33)	out	
of	the	control	group.	The	main	reason	for	dropping	out	of	the	study	was	health	problems.	
Reasons	for	dropout	were	similar	in	both	groups.	
Table	2	shows	the	baseline	characteristics	of	the	study	population.	Randomization	achieved	
approximately	equal	balance	between	the	groups.
	
The	75	participants	who	withdrew	 from	 the	study	during	 the	12-month	 follow-up	period	
were	on	average	older	(77.2	vs	74.2	years,	p	=	0.000),	had	lower	scores	on	the	FAI	at	
baseline	(people	who	withdrew	being	more	inactive,	20.8	vs	24.2,	p	=	0.002),	and	had	
higher	scores	on	the	FHI	at	baseline	(participants	who	withdrew	reporting	more	impairments	
associated	with	 repeated	 falls,	 30.7	 vs	 20.2,	 p=	 0.000).	 In	 addition,	 participants	who	
withdrew	reported	more	illnesses	at	baseline	than	those	who	completed	the	study	(3.5	vs	
2.9,	 p=	0.033;	 not	 tabulated).	 Education,	 income,	 and	 living	 situation	 of	 dropouts	 and	
completers	 were	 comparable.	 After	 the	 12-month	 follow-up	 period,	 the	 intervention	 and	
30
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Figure 1 Flow of participants 
 
Recruitment population (n=2362) 
Excluded (n = 2029) 
 
Not meeting inclusion criteria (n=774) 
Not able because of health reasons (n=106) 
Not able to participate private reasons (n=86) 
Died (n=43) 
Refused to participate (n=531) 
Address unknown (n=227) 
Already selected (n=173) 
Other/unknown (n=89) 
Intervention group (n=166) 
 
Received complete intervention (n=120) 
Received medical assessment (n=8) 
Received occupational-therapy assessment (n=10)
Did not receive intervention (n=28) 
Randomisation (n=333) 
Followed up at 4 months (n=131) 
Followed up at 12 months (n=124) 
Withdrawn (n=42) 
 
Health problems (n=16) 
Refused to continue participation (n=14) 
Died (n=5) 
Other reasons (n=7) 
Withdrawn (n=33) 
 
Health problems (n=21) 
Refused to continue participation (n=10) 
Died (n=1) 
Other reasons (n=1)
Followed up at 4 months (n=143) 
Followed up at 12 months (n = 134) 
Control group (n=167) 
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control	 groups	 remained	 comparable	 in	 terms	 of	 background	 characteristics,	 except	 for	
level	of	education	(data	not	tabulated).	Dropouts	from	the	intervention	group	had	a	higher	
percentage	of	 less-educated	participants	 than	completers	(38%	vs	21%).	After	4	and	12	
months,	data	on	274	(80%)	and	258	(77%)	participants,	respectively,	were	available	for	
intention-to-treat	analysis.
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Table 2 - Background characteristics and outcome measures at baseline for the
 inter  vention and control groups 
 
 
 
 
 
 
 
 
 
 
 
 *values are number (percentages) unless stated otherwise  
 
  
Intervention group 
(n = 166) 
Usual care group 
(n = 167) 
Background characteristics     
 )9.6( 2.57 )9.5( 5.47 ega )ds( naeM 
 )1.07( 711 )9.66( 111 elameF 
 )5.24( 17 )2.44( 37 enola gniviL 
 ≤  )1.13( 25 )3.52( 24 noitacude loohcs yramirp 
 Major injury from index fall (fracture or joint dislocation) 66 (39.8) 60 (35.9) 
 )3.21( 8.17 )7.31( 4.37 thgiew detroper-fles )ds( naeM 
 
Mean (sd) psychological consequences of the fall  
(Falls Handicap Inventory) 
22.4 (20.7) 22.8 (19.6) 
 )5.2( 2.3 )0.2( 8.2 sessenlli fo rebmun )ds( naeM 
     
Outcome measures      
 
Persons who had sustained at least one fall in the 
previous year  
166 (100) 167 (100) 
 
Persons who had sustained more than one fall in the 
previous year  
82 (49.4) 82 (49.1) 
 Mean (sd) daily functioning (Frenchay Activity Index) 23.2 (8.7) 23.7 (8.6) 
*
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Outcomes
One	hundred	and	thirty-eight	(83%)	of	the	participants	in	the	intervention	group	received	at	
least	one	of	the	assessments:	120	(72%)	received	the	medical	and	OT	assessments,	10	only	
the	medical	assessment,	and	eight	only	the	occupational.	Ninety-seven	percent	of	the	items	
of	both	assessments	were	conducted	according	 to	protocol.	The	medical	assessment	and	
the	home	visit	took	place	within	an	average	of	5	and	10	weeks	after	baseline,	respectively.	
The	 results	 and	 recommendations	were	 sent	 to	 the	GPs	 an	 average	 of	3.5	months	 after	
baseline.	 A	 total	 of	 50	 (intended)	 referrals	 and	 25	 recommendations	 resulted	 from	 the	
medical	assessment	and	were	included	in	the	geriatrician’s	letter	to	the	GP.	Of	those	receiving	
the	medical	 assessments	 (n=130),	 56	 (43%)	 received	 at	 least	 one	 recommendation	 or	
referral.	 Of	 those	 receiving	 the	 OT	 assessments	 (n=128),	 117	 (91%)	 received	 456	
recommendations.	Overall	the	assessments	resulted	in	at	least	one	referral	or	recommendation	
for	89%	(n=123)	of	the	participants	who	received	at	least	one	of	the	assessments	(n=138).	
The	process	evaluation	(33)	revealed	that	only	half	of	the	participants	asked	their	GP	about	
the	referrals	and	recommendations,	and	one-quarter	of	 them	did	not	receive	the	intended	
referrals	 and	 recommendations	 from	 their	 GP.	When	 the	 referrals	 and	 recommendations	
reached	the	participants,	self-reported	compliance	with	referrals	and	recommendations	from	
the	medical	assessments	was	75%.	The	self-reported	compliance	with	the	recommendations	
the	participants	reported	to	have	received	from	the	OT	assessment	was	also	75%.	
No	significant	differences	between	the	two	groups	were	observed	in	terms	of	falls	or	daily	
functioning	(tables	3	and	4)	after	4	and	12	months.	The	analysis	of	falls	and	recurrent	falls	
for	the	time	after	the	programme	was	implemented	(5-12	months),	and	the	complete	case	
analysis	of	 falls	and	 recurrent	 falls	 showed	no	significant	differences	between	 the	groups	
either	(data	not	tabulated).
Survival	 analyses	 showed	 no	 differences	 in	 time	 to	 first	 fall	 between	 the	 groups	 for	 the	
total	follow-up	period	(1-12	months,	Exp(B)	=	1.08;	p	=	0.66),	or	for	the	time	after	the	
programme	was	implemented	(5-12	months,	Exp(B)	=	0.79;	p	=	0.30,	not	tabulated).
As	regards	the	secondary	outcomes,	we	found	no	differences	between	the	groups	at	4	or	
12	 months	 (tables	 3	 and	 4).	 No	 adverse	 events	 or	 side	 effects	 were	 reported.	
Subsequently,	 per-protocol	 comparisons	 were	 performed	 between	 all	 participants	 in	 the	
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Table 3 - Effects on dichotomous outcomes after 4 and 12 months of follow-up  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Effects were assessed using multiple logistic regression analysis. Patients who completed at least 75% of the fall 
calendar were included in the analysis. Missing calendar months were replaced by individual mean of valid calendar 
months. 
* Complete case analysis was performed. OR = odds ratio, CI = confidence interval
 Follow up period 0 - 4 months  
 Intervention Usual Care    
 (n = 131) (n = 143)    
      
Outcome Measure number (%) number (%) OR (95% CI) p-value 
Primary      
  At least one fall 42 (31) 37 (26) 1.36 (0.77 – 2.41) 0.29 
  More than one fall 14 (10) 16 (11) 0.91 (0.39 – 2.11) 0.83 
  Injurious fall* 10 (8) 14 (11) 0.79 (0.31 – 2.00) 0.62 
Secondary      
  Poor recuperation  56 (44) 58 (42) 1.01 (0.57 – 1.80) 0.97 
  from the fall      
  Health complaints 121 (91) 132 (92) 1.11 (0.34 – 3.67) 0.86 
  Poor perceived health 41 (32) 43 (32) 1.09 (0.54 – 2.20) 0.81 
  Fear of falling 76 (59) 96 (67) 0.60 (0.33 – 1.09) 0.09 
  Activity avoidance 62 (43) 61 (48) 1.27 (0.70 – 2.32) 0.44 
      
 Follow up period 0 - 12 months  
 Intervention Usual Care    
 (n = 124) (n = 134)    
      
Outcome Measure number (%) number (%) OR (95% CI) p-value 
Primary      
  At least one fall 55 (46) 61 (47) 0.86 (0.50 – 1.49) 0.59 
  More than one fall 32 (26) 34 (26) 0.95 (0.51 – 1.78) 0.87 
  Injurious fall* 14 (15) 20 (21) 0.77 (0.35 – 1.73) 0.53 
Secondary      
  Poor recuperation  44 (38) 43 (33) 1.16 (0.63 – 2.13) 0.65 
  from the fall      
  Health complaints 113 (92) 123 (92) 0.94 (0.32 – 2.70) 0.90 
  Poor perceived health 43 (35) 39 (29) 2.14 (0.96 – 4.78) 0.06 
  Fear of falling 79 (64) 81 (60) 1.31 (0.69 – 2.50) 0.42 
  Activity avoidance 55 (45) 48 (36) 1.57 (0.84 – 2.97) 0.16 
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Table 4 - Effects on continuous outcomes after 4 and 12 months of follow-up 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Outcomes were assessed using multiple linear regression analysis. 
* Higher score is the more favourable score. † Lower score is the more favourable score. 
OR = odds ratio,CI = confidence interval 
 Follow up period 0 - 4 months  
 Intervention Usual Care    
 (n = 131) (n = 143)    
      
Outcome Measure Mean ± SD Mean ± SD B (95% CI) p-value 
Primary      
  Daily functioning (FAI) 25.2 ± 7.3 24.6 ± 8.1 0.40 (-0.74 – 1.53) 0.49 
  (0-45)*      
Secondary      
  Mental Health (0-42)† 10.2 ± 7.4 9.9 ± 7.1 0.59 (-0.40 – 1.57) 0.24 
  Activity of daily living  15.7 ± 5.5 15.5 ± 5.5 0.46 (-0.22 – 1.47) 0.18 
  and instrumental       
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intervention	group	who	had	received	both	the	medical	and	OT	assessments	(n	=120;	72%)	
and	the	complete	control	group.	These	analyses	showed	no	significant	differences	on	any	
outcome	measure	 (data	 not	 shown).	 Furthermore,	 subgroup	 analyses	 did	 not	 show	 any	
differences	in	terms	of	falls	between	the	subgroups	in	the	intervention	and	control	groups	
(data	not	shown).	Only	daily	functioning	(FAI)	significantly	improved	in	participants	aged	80	
years	and	over	allocated	to	the	intervention	group	(control	n	=	29	vs	intervention	n	=	22;	B	
=	4.134;	p	=	0.019;	not	tabulated).	
CONCLUSION AND DISCUSSION
No	 effect	was	 found	 of	 the	 programme	 on	 falls,	 daily	 functioning	 or	 secondary	 outcome	
measures	in	the	intention	to	treat	analyses.	The	analyses	in	which	the	subjects	who	received	
the	complete	intervention	were	compared	with	the	control	group	(per-protocol	analyses)	did	
not	show	any	effects	in	falls	or	daily	functioning	either.	Separate	analyses	of	falls	for	the	time	
after	the	programme	was	implemented	(5-12	months),	and	complete	case	analyses	(including	
those	participants	with	complete	data)	did	not	show	any	differences	either.	These	findings	
are	in	sharp	contrast	with	those	from	a	previous	study	(2)	in	the	United	Kingdom,	which	
found	that	 the	multidisciplinary	fall	prevention	programme	on	which	this	programme	was	
bases	had	favourable	effects	on	the	number	of	fallers	and	daily	functioning.	Furthermore,	the	
results	do	not	corroborate	the	conclusion	of	another	study	that	multifactorial	risk	assessment	
and	management	programmes	generally	appear	to	be	effective	in	reducing	falls	(1,	4,	5),	
although	that	study	found	that	the	effects	are	generally	small	and	mentioned	the	problem	
of	heterogeneity	of	results,	 indicating	that	differences	in	the	status	of	the	participants,	the	
context,	and	details	of	the	content	and	presentation	of	the	intervention	can	probably	explain	
this	heterogeneity	(1).	Moreover,	a	recent	systematic	review	on	multifactorial	assessment	and	
prevention	programmes	concluded	that	the	evidence	of	benefit	from	these	assessments	and	
prevention	programmes	may	be	smaller	than	thought	(34).
There	may	be	several	explanations	for	the	ineffectiveness	of	this	programme	and	the	marked	
difference	between	our	results	and	those	of	the	British	trial.	First,	the	essential	adaptations	to	
the	protocol,	in	order	to	integrate	the	programme	as	much	as	possible	into	routine	Dutch	health	
care	may	have	influenced	the	results	of	 this	trial.	Two	disciplines	(rehabilitation	physician	
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and	geriatric	nurse)	were	added	to	the	medical	assessment	team,	and	GPs	were	involved	in	
the	programme.	This	resulted	in	an	extended	implementation	period	of	approximately	3.5	
months.	This	relatively	 long	time	between	the	fall	and	completion	of	 the	programme	may	
have	 reduced	 the	effectiveness	of	 the	programme,	but	 shortening	 this	period	would	be	a	
difficult	without	deviating	from	routine	procedures	in	the	Netherlands.	
Second,	some	of	the	GPs	involved	in	the	trial	had	patients	in	both	the	intervention	and	the	
control	 groups	 in	 their	 practices.	 Therefore,	 it	 is	 possible	 that	 the	 programme	 influenced	
the	way	these	GPs	managed	falls	in	their	practices,	although	because	the	referrals	and	the	
recommendations	resulted	from	an	individualised	assessment,	it	is	likely	that	this	possible	
contamination	effect	was	negligible.	Moreover,	 the	GPs	were	not	aware	of	which	patients	
participated	in	the	control	group.	
Third,	differences	in	the	trial	populations	can	explain	the	differences	between	the	outcomes	
of	the	two	studies.	It	is	possible	that	patients	enrolled	in	the	British	trial	were	more	at	risk	of	
falls	or	more	underserved	and	therefore	more	likely	to	benefit	from	the	programme	than	the	
patients	assessed	in	the	current	study.	Although	the	same	selection	procedure	was	performed,	
the	current	study	population	was	on	average	somewhat	younger	than	the	population	selected	
for	the	British	study	(74.9	vs	78.2	years)	(2).	Moreover,	more	people	died	in	the	British	study	
than	in	the	current	study	(n=46,	12	%	vs	n=6,	2	%)	(2),	indicating	that	the	British	sample	
consisted	of	frailer	persons.	However,	the	number	of	recurrent	fallers	in	the	control	group	in	
the	current	study	was	comparable	to	the	findings	of	the	control	group	of	the	British	and	other	
studies	(2,	35,	36).	Subgroup	analyses	of	participants	who	were	older	and	more	at	risk	did	
not	reveal	favourable	effects	of	the	programme	on	falls	either.	With	regard	to	the	available	
healthcare	services,	it	has	been	said	that	London’s	health	services	do	not	sufficiently	meet	
the	needs	of	Londoners	 (37).	This	 implies	 that	 the	programme	may	have	added	more	 to	
routine	care	in	London	than	to	regular	care	in	a	Dutch	setting,	although	in	the	current	study,	
for	11%	of	 the	participants,	no	 further	action	was	 recommended,	whereas	 in	 the	British	
study,	16%	of	the	participants	required	no	further	action.	In	that	study,	in	only	24	(16%)	of	
the	assessments	no	further	action	was	required	(2).	Unfortunately,	further	comparison	of	the	
contents	of	the	referral	and	recommendations	resulting	from	the	two	trials	is	difficult,	because	
the	British	study	does	not	report	on	the	details	of	the	referrals	or	recommendations.	
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Fourth,	deviations	from	the	protocol	may	have	influenced	the	effectiveness	of	the	programme,	
although	 a	 detailed	 process	 evaluation	 performed	 alongside	 the	 trial	 revealed	 that	 the	
programme	was	 largely	performed	according	 to	protocol	 (with	97%	of	 the	protocol	 items	
performed	as	planned),	and	 those	who	administered	 the	assessments	considered	 it	 to	be	
feasible.	This	makes	it	highly	unlikely	that	deviations	from	protocol	can	explain	the	absence	
of	favourable	effects.
Fifth,	a	lack	of	compliance	with	the	programme	may	have	influenced	the	outcomes.	Only	half	
of	the	participants	who	underwent	the	medical	assessment	called	their	GP,	and	one-quarter	
of	them	did	not	receive	the	intended	referrals	and	recommendations	from	their	GP.	Therefore	
many	 participants	 did	 not	 receive	 intended	 interventions.	 Recommending	 to	 participants	
that	they	contact	their	GP,	and	subsequently	sending	them	a	reminder	was	apparently	not	an	
effective	way	to	make	them	call	their	GP.	Lack	of	time	or	differences	of	opinion,	but	also	by	
overlap	between	the	suggestions	made	by	the	geriatrician	and	the	care	and	services	already	
provided	to	these	patients,	may	have	led	the	GPs	not	to	follow	the	geriatrician’s	suggestions	
in	one-	quarter	of	 the	cases	(38-41).	The	self-reported	compliance	with	 the	referrals	and	
recommendations	that	reached	the	participants	was	75%,	which	seems	reasonably	good.	
Because	the	British	study	(2)	did	not	report	on	the	compliance	rate	in	their	programme,	it	is	
not	possible	to	compare	the	two	studies	in	this	respect.
Overall,	a	multidisciplinary	fall	prevention	programme	in	community-dwelling	older	people	
was	not	effective	in	the	Dutch	healthcare	setting.	Therefore,	implementation	of	this	programme	
in	 its	 present	 form	 is	 not	 recommended	 in	 usual	 care	 in	 the	Netherlands.	 Involving	 the	
GP	and	extending	 the	 implementation	period	was	 in	accordance	with	 routine	care	 in	 the	
Netherlands,	but	it	may	have	reduced	the	effectiveness	of	the	programme.	There	are	some	
indications	that	higher	intensity	interventions	that	provide	direct	action	(e.g.,	treatments)	to	
address	 fall	 risk	 factors	may	be	more	effective	 than	 interventions	 that	provide	 information	
and	referral	(34).	Therefore,	searching	for	possibilities	to	overcome	the	problem	of	nonacute	
referral	 is	 recommended	 to	 increase	 the	 efficiency	 and	 effectiveness	 of	 the	 programme.	
Furthermore,	mechanisms	 need	 to	 be	 found	 to	 enhance	 compliance	 of	 participants	with	
the	recommendations.	The	current	study	revealed	that	proven	effectiveness	of	a	prevention	
programme	in	one	healthcare	setting	is	no	guarantee	for	its	effectiveness	in	another	setting.	
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Moreover,	 there	 can	 be	 considerable	 discrepancy	 between	 an	 experimental	 version	 of	
a	 programme	 and	 the	 implemented	 version	 of	 the	 same	 programme.	 The	 importance	 of	
implementation	research	assessing	feasibility	and	effectiveness	of	a	programme	in	specific	
healthcare	settings	is	stressed.	To	achieve	effective	fall	prevention	in	practice,	the	barriers	to	
implementation	need	to	be	studied	and	these	problems	overcome	(41).
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ABSTRACT 	 	 	 	 	 	 	 	 	
Background	 	 	 	 	 	 	 	 	 	
Falls	are	a	major	health	threat	to	older	community-dwelling	people,	and	initiatives	to	prevent	falls	should	
be	a	public	health	priority.	We	evaluated	a	Dutch	version	of	a	successful	British	fall	prevention	programme.	
Results	 of	 this	 Dutch	 study	 showed	 no	 effects	 on	 falls	 or	 daily	 functioning.	 In	 parallel	 to	 the	 effect	
evaluation,	we	carried	out	a	detailed	process	evaluation	to	assess	the	feasibility	of	our	multidisciplinary	
fall	prevention	programme.	The	present	study	reports	on	the	results	of	this	process	evaluation.
Methods
Our	fall	prevention	programme	comprised	a	medical	and	occupational-therapy	assessment,	resulting	in	
recommendations	and/or	referrals	to	other	services	if	indicated.	We	used	self-administered	questionnaires,	
structured	 telephone	 interviews,	 structured	 recording	 forms,	 structured	 face-to-face	 interviews	 and	 a	
plenary	group	discussion	to	collect	data	from	participants	allocated	to	the	intervention	group	(n=166)	
and	from	all	practitioners	who	performed	the	assessments	(n=8).	The	following	outcomes	were	assessed:	
the	extent	to	which	the	multidisciplinary	fall	prevention	programme	was	performed	according	to	protocol,	
the	nature	of	the	recommendations	and	referrals	provided	to	the	participants,	participants’	self-reported	
compliance	and	participants’	and	practitioners’	opinions	about	the	programme.
Results
Both	participants	and	practitioners	judged	the	programme	to	be	feasible.	The	programme	was	largely	
performed	 according	 to	 protocol.	 The	 number	 of	 referrals	 and	 recommendations	 ensuing	 from	 the	
medical	assessment	was	relatively	small.	Participants’	self-reported	compliance	as	regards	contacting	
their	 GP	 to	 be	 informed	 of	 the	 recommendations	 and/or	 referrals	 was	 low	 to	moderate.	 However,	
self-reported	compliance	with	such	referrals	and	recommendations	was	reasonable	to	good.	A	large	
majority	of	participants	reported	they	had	benefited	from	the	programme.
Conclusion
The	 results	 of	 the	 present	 study	 show	 that	 the	 programme	was	 feasible	 for	 both	 practitioners	 and	
participants.	Main	factors	that	seem	to	be	responsible	for	the	lack	of	effectiveness	are	the	relatively	low	
number	of	 referrals	and	 recommendations	ensuing	 from	 the	medical	assessments	and	participants’	
low	compliance	as	regards	contacting	their	GP	about	the	results	of	the	medical	assessment.	We	do	not	
recommend	implementing	the	programme	in	its	present	form	in	regular	care.
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BACKGROUND 
Falls are a major health threat to older people living in the community, and initiatives 
to prevent these falls should be a public health priority. Approximately one third of 
community-dwelling people aged 65 and over fall at least once a year (1-6). About 
one fifth of all falls result in an injury that requires medical attention, and about one 
tenth lead to serious physical consequences, such as fractures, joint dislocations and 
lacerations (6-9). In addition, falls can have considerable psychosocial consequences, 
like fear of falling, depression and social isolation (10-12). Together, these physical 
and psychosocial consequences are responsible for reduced physical activity (11, 
13), early admission to hospital or nursing home (2, 14), increased mortality and 
morbidity (14, 15) and loss of autonomy (2, 10). 
Close and colleagues developed a multidisciplinary fall prevention programme 
aimed at community-dwelling people aged 65 years and over who had visited the 
accident and emergency (A&E) department because of a fall (16, 17). Although this 
programme showed promising effects in this British setting, this is no guarantee for 
its effectiveness in other healthcare settings. We therefore developed a Dutch version 
of this successful programme and tested its effect on falls and daily functioning by 
means of a randomised controlled trial (17). The results of this trial showed that the 
programme did not have any effect on falls or daily functioning (18). In parallel to this 
randomised controlled trial, we carried out a detailed process evaluation primarily 
aimed at assessing the feasibility of our multidisciplinary programme. The second 
aim of this process evaluation was to identify factors which might explain the lack 
of effectiveness of our programme. This paper presents the results of this process 
evaluation. We translated the two aims of our evaluation into the following four 
specific research questions:
1. To what extent was the fall prevention programme performed according to protocol?
2. What was the nature of the recommendations and referrals made to the participants?
3. What was the participants’ self-reported compliance?
4. What are the participants’ and practitioners’ opinions about the programme? 
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METHODS
Fall prevention programme 
The	fall	prevention	programme	consisted	of	a	medical	and	occupational-therapy	assessment,	
followed	by	recommendations	or	further	referral	if	indicated.	The	medical	assessment	consisted	
of	examinations	performed	by	a	geriatrician,	a	geriatric	nurse	and	a	rehabilitation	physician	
at	 the	hospital	 (17).	The	assessment	 included	a	comprehensive	general	examination	and	
a	detailed	assessment	of	vision,	sense	of	hearing,	locomotor	apparatus,	feet	and	footwear,	
peripheral	nervous	system,	mobility,	balance,	anthropometry,	cognition,	affect,	blood	test	if	
indicated	and	medication	use.	On	completion	of	 the	medical	assessment,	 the	geriatrician	
evaluated	 the	 results	and	sent	a	written	summary	 to	 the	participant’s	general	practitioner	
(GP).	This	letter	included	recommendations	and/or	referrals	to	relevant	services,	if	necessary.	
The	participants	were	advised	to	contact	their	GP	to	be	informed	of	the	results	of	the	medical	
assessment	and	the	recommendations	and/or	referrals	to	other	services	ensuing	from	it.	
The	 occupational-therapy	 assessment	 was	 performed	 by	 an	 occupational	 therapist	 at	
the	 participant’s	 home	 and	 comprised	 a	 functional	 and	 environmental	 assessment	 (17).	
On	 completion	 of	 this	 assessment,	 recommendations	with	 regard	 to	 behavioural	 change,	
functional	needs	and	safety	within	 the	home	environment	were	 immediately	given	 to	 the	
patient.	 Recommendations	 and	 referrals	 concerning	 technical	 aids	 and	 adaptations	 or	
additional	support	to	be	provided	by	social	and	community	services	were	implemented	in	
accordance	with	the	procedures	prevailing	in	regular	care.	The	participants	received	a	letter	
with	 the	 recommendations	 and/or	 referrals,	 by	way	 of	 reminder.	 A	 copy	was	 sent	 to	 the	
participants’	GPs,	to	inform	them	of	the	results	of	the	assessment.
Usual care
The	participants	who	were	allocated	to	the	control	group	of	the	randomised	controlled	trial	and	
for	that	reason	did	not	underwent	the	fall	prevention	programme,	received	usual	care.	During	the	
trial,	no	standard	approach	to	fall	risk	assessment	was	available	for	fallers	presenting	to	the	A&E	
department	and	being	discharged	home.	In	usual	care	in	the	Netherlands,	medical	risks	and	other	
risk	factors	for	falls,	such	as	environmental	hazards	in	the	home	and	patients’	risk	behaviour,	are	
not	systematically	registered	and	addressed	by	hospital	physicians,	medical	specialists	or	general	
practitioners.	Moreover,	when	people	present	to	the	A&E	department	with	the	consequences	of	
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an	injurious	fall,	in	general	no	systematic	attention	is	being	paid	to	the	specific	consequences	of	
that	fall	for	daily	functioning	of	individual	patients	in	their	unique	situation.
	
Study population
The	study	population	of	this	process	evaluation	can	be	divided	into	two	groups:
1.	All	166	participants	allocated	to	the	intervention	group	(referred	to	below	as	participants).
2.	The	medical	and	paramedical	practitioners	who	performed	the	medical	and	occupational-
	 therapy	assessments	(one	geriatrician,	three	geriatric	nurses,	two	rehabilitation	physicians	
	 and	two	occupational	therapists)	(referred	to	below	as	practitioners)	(17).	
Data collection 
Table	1	shows	the	aspects	of	the	intervention	process	that	were	assessed	and	the	methods	
used.	Data	were	collected	 from	participants	by	means	of	self-administered	questionnaires	
and	 structured	 interviews	by	 telephone.	 Independent	 assistants	 asked	 the	participants	 to	
fill	out	a	questionnaire	 immediately	after	 the	medical	assessment	 in	order	 to	assess	 their	
opinion	about	this	assessment.	For	practical	reasons	and	to	avoid	social	desirable	answers,	
the	participants	did	not	receive	a	questionnaire	from	the	occupational	therapist	immediately	
after	 the	 occupational-therapy	 assessment.	 In	 order	 to	 assess	 the	 participants’	 opinion	
about	the	occupational-therapy	assessment,	detailed	questions	about	this	assessment	were	
embedded	in	the	structured	telephone	interviews	which	took	place	about	six	months	after	
the	recommendations	and	referrals	had	been	sent	to	the	GPs.	These	telephone	interviews	
also	 comprised	 questions	 assessing	 participants’	 compliance	 with	 the	 referrals	 and	
recommendations	and	their	overall	opinion	about	the	programme.	
We	used	structured	recording	forms,	structured	face-to-face	interviews	and	a	plenary	group	
discussion	 to	 collect	 data	 from	 the	 practitioners	 regarding	 the	 performance	 according	 to	
protocol,	the	nature	of	the	recommendations	and	referrals,	the	compliance	of	the	participants	
with	the	referrals	and	recommendations,	and	their	opinion	about	the	programme.	The	recording	
forms	were	filled	out	by	the	practitioners	during	or	immediately	after	the	assessments.	The	
structured	 face-to-face	 interviews	with	 the	practitioners	were	scheduled	 immediately	after	
all	participants	had	undergone	the	assessments,	and	the	plenary	group	discussion	with	the	
practitioners	and	 the	 research	 team	was	carried	out	 six	months	after	all	participants	had	
undergone	the	assessments.	
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Table 1 - Outcome measures and measurement instruments of the process evaluation 
Events in chronological order   
R Q FI L T PD 
Performance of programme according to protocol       
  Deviations from protocol X  X   X 
  Timing and duration of the assessments X X X   X 
Nature of recommendations and referrals from assessments    X   
Participants’ compliance with referrals and recommendations       
  Self-reported compliance with contacting GP     X  
  Self-reported compliance with referrals and 
  recommendations resulting from the medical assessment 
    X  
  Self-reported compliance with recommendations resulting 
  from the occupational-therapy assessment 
    X  
Opinion about the programme       
  Benefit and satisfaction experienced by the participants  X   X  
  Practicability of the recording forms   X    
  Acceptability of the programme to participants   X    
  Recommendations (for implementation)   X   X 
 
R = Structured recording forms for the practitioners regarding the medical and occupational-therapy assessments; 
Q = Self-administered questionnaires for all participants who underwent the medical assessment; FI = Structured 
individual face-to-face interviews with the practitioners; L = Letters written by the geriatrician and occupational 
therapists to GPs, listing recommendations and/or referrals; T = Structured interviews by telephone with the 
participants who underwent the medical and/or the occupational-therapy assessment, about 6 months after the 
recommendations ensuing from the assessment(s) had been sent to the GP; PD = Plenary group discussion with 
the practitioners and the research team. 
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Data analysis
Quantitative	 data	 (e.g.	 duration	 of	 the	 assessments,	 perceived	 benefit)	were	 analysed	 by	
means	of	descriptive	statistics.	Qualitative	data	(i.e.	answers	to	open	questions	in	the	self-
administered	questionnaires,	individual	interviews	and	the	plenary	group	discussion)	were	
classified	into	categories,	based	on	the	content	of	the	answers	given.	
Ethical considerations
The	Medical	Ethics	Committee	of	Maastricht	University	and	the	University	Hospital	Maastricht	
approved	this	process	evaluation,	being	a	part	of	the	randomised	controlled	trial	(17).
RESULTS
Attendance and response rate	
The	flow	of	participants	through	the	process	evaluation	is	shown	in	figure	1.	Of	the	166	persons	
allocated	to	the	intervention	group,	28	(17%)	did	not	undergo	any	assessment	because	they	
withdrew	 from	 the	study	before	 the	start	of	 the	assessments	 (n=27)	or	had	a	problem	with	
scheduling	the	assessments	(n=1).	A	total	of	138	participants	underwent	at	least	one	of	the	
two	assessments:	120	underwent	both	assessments,	ten	only	the	medical	assessment	and	eight	
only	the	occupational-therapy	assessment.	Reasons	for	undergoing	only	one	assessment	were	
personal	circumstances	(n=14)	and	withdrawal	from	the	study	before	the	occupational-therapy	
assessment	was	scheduled	(n=4).	None	of	these	reasons	were	related	to	the	programme.	All	
130	participants	who	underwent	the	medical	assessment	received	a	self-administered	evaluation	
questionnaire	immediately	after	the	medical	assessment.	The	response	to	this	questionnaire	was	
100%.	Of	the	138	participants	who	underwent	at	least	one	assessment,	thirteen	withdrew	from	
the	study	after	completing	the	medical	and/or	occupational-therapy	assessment.	The	remaining	
125	participants	were	contacted	 for	a	structured	 interview	by	phone,	about	six	months	after	
the	results	of	the	assessments	had	been	sent	to	the	GPs.	Two	persons	could	not	be	contacted,	
resulting	 in	a	 response	of	98%.	Of	 these	123	participants,	116	had	undergone	 the	medical	
assessment	and	117	had	undergone	the	occupational-therapy	assessment.
The	practitioners	filled	 in	 recording	 forms	during	 the	assessments	 for	all	130	participants	
who	underwent	 the	medical	assessment	and	 for	all	128	participants	who	underwent	 the	
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Figure 1 - Flow chart of participants 
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occupational-therapy	assessment.	All	but	one	practitioner	(an	occupational	 therapist)	 took	
part	in	the	structured	face-to-face	interviews	immediately	after	the	implementation	period	of	
the	programme.	In	addition,	the	practitioners,	except	one	geriatric	nurse	and	one	rehabilitation	
physician,	participated	in	the	plenary	group	discussion	six	months	after	the	last	assessments.
Performance of programme according to protocol
Protocol deviations
The	recording	forms	filled	in	by	the	practitioners	showed	that	97%	of	the	protocol	items	were	
carried	out	 according	 to	protocol.	Analyzing	 the	 recording	 forms	 revealed	only	one	minor	
protocol	deviation.	During	the	medical	assessment	blood	pressure	was	not	measured	in	the	
erect	position	 (in	stead	of	measuring	both	sitting	and	 in	erect	position)	 in	28	of	 the	130	
participants	 (22%).	The	 information	obtained	 from	 the	 forms	was	 in	agreement	with	 the	
information	gathered	during	the	face-to-face	interviews	and	the	plenary	group	discussion.
Duration of the assessments, time between baseline measurement and
sending the letters with recommendations
The	geriatrician,	the	geriatric	nurses	and	the	rehabilitation	physicians	reported	that	it	took	60	
to	90	minutes	to	perform	the	medical	assessment.	The	mean	amount	of	time	the	geriatrician	
spent	 processing	 the	 referrals	 and	 recommendations	 to	 the	GPs	was	 estimated	 to	 be	15	
minutes.	The	mean	duration	of	each	occupational-therapy	assessment	was	55	minutes	and	
the	mean	time	spent	on	processing	a	recording	 form	was	21	minutes.	The	reported	 time	
needed	for	the	medical	and	occupational-therapy	assessments	was	in	agreement	with	the	
protocol.	The	period	between	baseline	measurement	and	 sending	 letters	 to	 the	GPs	with	
recommendations	was	on	average	3.5	months.	
Nature of the recommendations and/or referrals
Referrals and recommendations resulting from the assessments	 	 	
Table	2	shows	the	nature	of	the	referrals	and	recommendations	ensuing	from	the	medical	
and	 occupational-therapy	 assessments.	 The	 referrals	 and	 recommendations	made	 by	 the	
geriatrician	 comprised	 referrals	 to	 other	 specialists	 or	 therapists	 and	 recommendations	
concerning	 measures	 such	 as	 change	 of	 medication	 and	 orthopaedic	 footwear.	 The	
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recommendations	 made	 by	 the	 occupational	 therapists	 can	 be	 subdivided	 into	 four	
categories:	(1)	adaptations	to	the	home	environment	(e.g.	installing	hand	rails,	shower	chair,	
raised	toilet);	(2)	behavioural	change	(e.g.	adapting	speed	of	working,	using	antiskid	mats,	
removing	loose	rugs,	using	hand	rails);	(3)	health	services	(e.g.	intake	for	assistive	living,	
intake	for	a	home	for	the	elderly,	GP	consultation);	and	(4)	assistive	devices	(e.g.	walking	
device,	lift	chair).	
As	 reported	by	 the	geriatrician,	 the	medical	 assessments	 resulted	 in	50	 referrals	 and	25	
recommendations	for	the	130	participants,	which	is	on	average	0.58	referrals/recommendations	
per	participant.	Forty-three	percent	of	the	participants	(n=56)	received	at	least	one	referral	or	
recommendation,	and	57%	(n=74)	received	no	referral	or	recommendation.	
As	 reported	 by	 the	 occupational	 therapists,	 128	 participants	 received	 a	 total	 of	 457	
recommendations	 (3.57	 per	 participant)	 during	 the	 occupational-therapy	 assessments.	
For	91%	of	the	participants	(n=117),	the	occupational-therapy	assessment	resulted	in	at	
least	one	 referral	or	 recommendation.	For	9%	(n=11),	 it	did	not	 result	 in	any	 referral	or	
recommendation.	
Overall,	of	the	138	participants	who	underwent	at	least	one	of	the	two	assessments,	123	
participants	(89%)	received	at	least	one	recommendation	or	referral.
Participants’ compliance	
Contact with GP	 	 	 	 	 	 	 	 	 	
Of	the	123	persons	interviewed	by	telephone,	7	had	not	undergone	a	medical	assessment	
and	could	therefore	not	answer	 the	question	whether	 they	had	contacted	their	GP.	Of	 the	
remaining	116	participants,	about	half	(n=61)	had	contacted	their	GP	to	ask	for	the	outcomes	
of	the	medical	assessment,	45%	(n=52)	had	not	contacted	their	GP	and	3	persons	(2%)	
did	not	answer	this	question.	Reasons	for	not	contacting	the	GP	were:	forgotten	(n=28);	not	
being	aware	of	 the	possibility	 to	contact	 the	GP	(n=13);	still	 intending	to	contact	 the	GP	
(n=6);	not	considering	it	necessary	to	contact	the	GP	(n=4)	and	death	(n=1).
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Table 2 - Referrals and recommendations resulting from the medical and occupational- 
therapy assessments 
 
 gnitluser R/R fo rebmuN 
from assessments 
Referrals from Medica  )031=n( stnemssessa l
  8 tsigoloidraC  
  8 noitanimaxe sisoropoetsO  
  52 rekameohs cideapohtrO  
  1 rekam tnemurtsni cideapohtrO  
  4 tsiparehtoisyhP  
  4 slarrefer rehtO  
Total 50  
   
Recommendations from med   )031=n( stnemssessa laci
  7 noitacidem tsujdA  
  3 raewtoof tsujdA  
  8 noitanimaxe rehtruF  
  2 noitatnemelppus B nimatiV  
  5 snoitadnemmocer rehtO  
Total 25  
   
Recommendations from occupational-therapy assessments (n=128)   
  431 tnemnorivne emoh eht ot snoitatpadA  
  103 egnahc laruoivaheB  
  6 secivres htlaeH  
  61 secived evitsissA  
Total 457  
 
* R / R = referral / recommendation  
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Table 2 - Referrals and recommendations resulting from the medical and occupational- 
therapy assessments 
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Self-reported compliance with recommendations and referrals		 	 	 	
Figure	2	reports	on	the	net	implementation	of	the	referrals	and	recommendations	ensuing	
from	the	medical	assessments.	For	30	of	the	participants	who	contacted	their	GP	(n=61),	
the	 medical	 assessment	 resulted	 in	 28	 referrals	 and	 14	 recommendations.	 After	 the	
implementation	period	of	the	programme,	14	participants	reported	that	8	recommendations	
and	10	referrals	had	actually	reached	them	through	the	GP	and	had	been	implemented.	For	
20	participants	who	did	not	contact	their	GP,	the	medical	assessment	resulted	in	16	referrals	
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Figure 2 - Net implementation of the referrals and recommendations ensuing from
the medical assessment  
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and	8	recommendations.	Because	these	participants	did	not	contact	their	GPs,	these	referrals	
and	recommendations	did	not	reach	the	participants.	However,	7	participants	complied	with	
the	referral	to	an	orthopaedic	shoemaker	even	though	none	of	them	had	contacted	their	GP,	
because	 the	 referral	was	made	directly	by	 the	 rehabilitation	physician	during	 the	medical	
assessment.	
Figure	 3	 reports	 on	 the	 net	 implementation	 of	 the	 recommendations	 ensuing	 from	
the	 occupational-therapy	 assessments.	 A	 total	 of	 108	 participants	 received	 420	
recommendations.	 At	 the	 end	 the	 implementation	 period	 of	 the	 programme,	 95	
of	 these	 108	 participants	 reported	 that	 they	 had	 received	 and	 complied	 with	 249	
recommendations.
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Table	3	shows	the	results	on	the	nature	of	the	referrals	and	recommendations	ensuing	from	
the	medical	assessment	for	those	participants	who	called	their	GP	and	the	participants’	self-
reported	compliance.	As	it	is	not	possible	to	comply	with	referrals	and/or	recommendation	
one	did	not	receive,	we	calculated	the	compliance	for	those	participants	who	actually	called	
their	GP	and	 reported	 that	 they	 received	 referrals	and/or	 recommendations	 from	their	GP.	
Overall,	the	participants	who	called	their	GP	and	received	referrals	and/or	recommendations	
complied	with	18	out	of	24	referrals	and	recommendations,	a	compliance	of	75%.	
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Table 3 - Referrals and recommendations resulting from the medical assessment for 
those participants who called their GP, and participant’s self-reported compliance 
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Table	 4	 shows	 the	 results	 on	 the	 nature	 of	 the	 recommendations	 ensuing	 from	 the	
occupational-therapy	assessment	and	the	participants’	self-reported	compliance.	Overall,	the	
participants	reported	having	complied	with	59%	of	the	recommendations	they	had	received	
from	the	occupational-therapy	assessment.
Participants’ and practitioners’ opinions about the programme
Participants’ opinions about the programme		 	 	 	 	
During	the	telephone	interviews,	a	majority	of	the	participants	reported	that	they	had	benefited	
from	the	assessments.	This	percentage	was	82%	for	the	medical	assessments	and	80%	for	
the	occupational-therapy	assessments.	Overall,	84%	of	the	participants	reported	that	they	
had	perceived	at	least	some	benefit	from	the	programme	as	a	whole.	Besides	the	perceived	
benefit,	the	participants	were	also	asked	whether	they	were	satisfied	with	the	medical	and	
occupational-therapy	assessments.	Almost	all	participants	were	satisfied,	viz.	97%	and	99%	
for	the	medical	and	occupational-therapy	assessments,	respectively	(ranging	from	somewhat	
satisfied	to	very	satisfied).	 	 	 	 	 	 	 	
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Table 4 - Recommendations ensuing from the occupational-therapy assessment and 
self-reported compliance with these recommendations 
 
 R* made to participant Self-reported compliance 
Recommendations   
  Adaptations to the home environment 124 68 (55%) 
  Behavioural change 279 174 (62%) 
  Health services 6 3 (50%) 
  Assistive devices 11 4 (36%) 
Total 420 249 (59 %) 
 
*R = recommendation 
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Practitioners’ opinions 	 	 	 	 	 	 	 	 	
The	practitioners	were	asked	to	give	their	opinion	about	whether	the	participants	had	benefited	
from	the	programme.	They	judged	that	most	participants	had	benefited,	particularly	those	who	
received	recommendations	for	footwear,	adaptations	to	the	home	environment,	or	assistive	
devices.	In	addition,	they	thought	that	in	most	cases	the	participants	were	satisfied	with	the	
programme.	Although	the	practitioners	were	optimistic	about	the	programme	benefits,	they	
reported	that	in	their	opinion	a	considerable	proportion	of	the	participants,	i.e.	those	with	
only	minor	health	problems,	should	not	have	been	 included	 in	 the	trial.	The	practitioners	
considered	it	unlikely	that	these	persons	would	benefit	much	from	the	programme.	
The	practitioners	judged	the	programme	to	be	feasible	and	considered	all	aspects	included	
in	the	assessments	relevant.	They	considered	the	recording	forms	to	be	easy	to	work	with,	
although	some	aspects	could	be	improved,	such	as	the	structure	and	layout	of	the	forms.	
They	also	mentioned	two	aspects	that	should	be	added	to	the	programme	protocol:	a	pre-
printed	list	of	medications	that	increase	the	risk	of	falling	and	an	instrument	to	assess	fear	
of	falling.	
The	practitioners	were	also	positive	about	their	own	role	in	the	programme.	However,	they	
mentioned	 that	 there	 should	 be	 more	 interdisciplinary	 consultation	 and	 communication	
between	 the	 practitioners	 to	 agree	 on	 referrals	 and	 recommendations.	 Moreover,	 both	
assessments	should	be	more	closely	tailored	to	the	needs	of	individual	patients	and	more	
assessments	and	training	should	be	done	in	the	home	environment.	To	further	optimise	the	
programme,	 the	 practitioners	 recommended	 redistributing	 some	 of	 the	 assessment	 tasks	
between	them,	and	to	do	some	examinations	more	thoroughly.
CONCLUSION & DISCUSSION 
Overall,	the	programme	turned	out	to	be	acceptable	and	feasible	for	both	practitioners	and	
participants.	 The	 results	 of	 our	 study	 show	 that	 the	 programme	 was	 largely	 performed	
according	to	protocol.	The	medical	and	occupational-therapy	assessments	led	to	an	average	
of	3.85	recommendations	and/or	referrals	per	participant.	However,	the	number	of	referrals	
and	 recommendations	 ensuing	 from	 the	 medical	 assessments	 was	 relatively	 small	 (on	
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average	0.58)	 compared	 to	 the	 recommendations	 ensuing	 from	 the	occupational-therapy	
assessments	 (on	average	3.57).	Participants’	 self-reported	compliance	with	 the	advice	 to	
contact	their	GP	to	be	informed	of	the	recommendations	and/or	referrals	from	the	medical	
assessment	was	 low	 to	moderate	 (53%).	Participants	who	were	 informed	by	 their	GP	of	
the	 referrals	 and	 recommendations	 reported	 reasonable	 to	 good	 compliance	 (75%)	with	
these	 referrals	 and	 recommendations.	 Participants’	 self-reported	 compliance	 with	 the	
recommendations	 they	 received	 from	 the	 occupational	 therapists	 was	 moderate	 (59%).	
Participants’	 overall	 compliance	 with	 the	 recommendations	 and/or	 referrals	 ensuing	 the	
medical	and	occupational-therapy	assessments	was	60%.	Both	participants	and	practitioners	
judged	the	programme	to	be	feasible.	A	large	majority	of	participants	reported	that	they	had	
benefited	from	the	programme.
This	process	evaluation	has	provided	 insight	 into	process-related	 factors	 that	may	explain	
the	 lack	 of	 effectiveness	 of	 our	 programme.	 The	 main	 process-related	 factors	 that	 may	
be	responsible	for	 the	 lack	of	effectiveness	are	the	relatively	 low	numbers	of	referrals	and	
recommendations	ensuing	from	the	medical	assessments	and	participants’	poor	compliance	
with	 the	 suggestion	 to	 contact	 their	 GP	 to	 be	 informed	 of	 the	 recommendations	 and/or	
referrals	resulting	from	the	medical	assessment.
The	limited	number	of	referrals	and	recommendations	ensuing	from	the	medical	assessments	
may	indicate	that	our	study	population	possibly	was	relatively	healthy	and	not	at	high	risk	for	
falls	and/or	already	received	sufficient	medical	care.	The	inclusion	criteria	of	our	study	and	
the	study	of	Close	et	al	(16)	were	comparable,	although	we	additionally	excluded	participants	
who	were	permanently	bedridden,	 fully	dependent	on	a	wheelchair,	and	were	not	able	 to	
complete	 questionnaires	 or	 interviews	 by	 phone.	 Comparison	 of	 our	 population	with	 the	
population	of	Close	and	colleagues(16)	revealed	that	the	number	of	recurrent	fallers	in	our	
control	group	was	comparable	to	the	control	group	of	Close	and	colleagues	and	other	studies	
(5,	16,	18,	19).	It	is	therefore	unlikely	that	differences	in	population	are	the	only	explanation	
for	the	limited	number	of	recommendations.	It	is	possible	that	also	differences	in	regular	care	
in	both	countries	can	explain	the	limited	number	of	recommendations.	Possibly	regular	care	
in	the	Netherlands	at	the	time	of	the	study	(2002-2005)	was	better	than	the	regular	care	in	
the	UK	at	the	time	of	the	study	(1995-1998).
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There	are	various	possible	explanations	for	the	participants’	low	compliance	with	contacting	
their	 GP.	 Participants	 reported	 that	 the	 most	 important	 reasons	 for	 not	 contacting	 their	
GP	were	forgetting	to	do	so,	not	thinking	it	useful,	and	not	being	aware	of	the	possibility.	
These	reasons	may	be	related	to	the	relatively	long	period	between	randomization	and	the	
moment	the	GPs	were	informed	of	the	results	of	the	assessments	(on	average	3.5	months).	
Recommending	the	participants	to	contact	their	GP	and	sending	a	subsequent	reminder	to	
all	participants	was	apparently	not	sufficient	to	stimulate	the	participants	to	contact	their	GP.	
For	our	programme,	this	implies	that	it	is	not	efficient	to	let	the	GPs	act	as	intermediaries	
between	the	practitioners	doing	the	assessments	and	the	participants.	However,	our	reason	
for	incorporating	the	GPs	was	that	we	wanted	to	make	the	programme	fit	in	easily	with	regular	
healthcare.	In	the	Netherlands,	referrals	to	medical	specialists	are	implemented	through	a	
patient’s	GP	(20).	In	addition,	GPs	are	familiar	with	the	health	status	of	their	patients	and	
can	therefore	act	as	supervisors	to	provide	the	best	possible	care.	With	hindsight,	including	
GPs	in	the	procedure	seems	to	be	an	inefficient	option,	and	is	likely	to	have	contributed	to	the	
lack	of	effectiveness	of	our	trial.	In	the	British	version	of	the	programme,	Close	and	colleagues	
referred	 their	patients	directly	 to	other	 services	or	a	day	hospital	 for	 further	 investigation,	
assessment	 or	 follow-up	 (16).	 In	 the	 UK,	 as	 in	 the	 Netherlands,	 rehabilitation	 services	
include	examinations,	 treatment	and	counselling	by	medical	specialists,	paramedical	staff	
and	behavioural	or	rehabilitation	therapists.	The	major	advantage	of	the	British	day	hospital	
approach	is	that	it	produces	“a	one-stop	shop”	for	patients	with	complex	needs,	which	would	
otherwise	(like	in	the	Netherlands)	require	multiple	visits	to	different	departments,	or	multiple	
visits	to	GP’s,	medical	specialist	and	therapists	(21).
The	present	study	had	some	possible	 limitations.	First,	participants	and	practitioners	may	
have	given	socially	desirable	answers.	We	tried	to	avoid	this	tendency	among	participants	
by	gathering	data	anonymously	and	by	informing	them	that	their	answers	would	not	affect	
their	future	use	of	healthcare	services.	Among	practitioners,	we	tried	to	avoid	social	desirable	
answering	by	stressing	that	their	comments	and	recommendations	would	only	be	used	to	
improve	the	programme	and	not	to	judge	their	professionalism.	A	second	limitation	of	this	
study	is	that	we	did	not	collect	data	directly	from	the	GPs.	We	may	have	missed	relevant	
data	concerning	the	role	of	the	GPs	in	the	programme,	e.g.	whether	the	GP	agreed	with	the	
suggested	referrals	and	recommendations,	and	whether	the	participants	actually	called	them.
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CONCLUSION 
Based	on	the	results	of	this	process	evaluation	and	the	lack	of	effectiveness	of	our	programme	
we	do	not	recommend	implementing	the	programme	in	its	present	form	in	regular	care.	We	
recommend	two	major	adjustments	to	the	programme.	Firstly,	we	recommend	to	screen	the	
potential	participants	of	the	programme	on	their	fall	risk	by	a	routinely	performed	short	fall	
risk	screening	among	patients	who	attend	the	A&E	department	because	of	a	fall	(22-27).	
Hence	it	should	be	possible	to	discriminate	between	a	low	to	moderate	risk	group	and	a	
high	 risk	 group	among	community	dwelling	 fallers	who	attending	 the	A&E	department.	
Focusing	on	fallers	with	a	substantially	increased	risk	of	recurrent	falls	may	improve	the	
efficiency	of	the	programme.	Secondly,	we	aim	to	increase	the	efficiency	of	the	programme	
by	drastically	decreasing	the	time	between	the	patient	attending	the	A&E	department	and	
the	implementation	of	the	fall	prevention	measures.	We	therefore	recommend	to	perform	
the	medical	assessment	preferably	within	two	weeks	after	attending	the	A&E	department	
for	those	directly	discharged	home,	and	around	discharge	for	those	admitted	to	hospital	
after	 the	 fall.	 Furthermore,	 the	 occupational-therapy	 assessment	 should	 be	 performed	
preferably	within	two	weeks	after	the	patient	is	being	discharged	home.	To	further	increase	
the	efficiency,	the	geriatrician	who	performs	the	medical	assessment	should	be	permitted	to	
refer	patients	directly	to	relevant	services	in	stead	of	having	the	GP	implement	the	referrals.	
The	geriatrician	and	occupational	 therapist	should	send	 the	GP	a	comprehensive	 report	
on	the	outcomes	of	the	assessments	and	the	actions	already	taken.	This	would	allow	the	
GPs	to	continue	and	coordinate	the	fall	prevention	measures	initiated	or	implemented	by	
the	geriatrician	and	occupational	therapist.	A	follow-up	consultation	with	the	geriatrician	
and	occupational	therapist	after	6	months	is	recommended	to	assess	the	patient’s	current	
risk	profile,	to	increase	long-term	compliance	with	fall	prevention	measures,	and	to	take	
additional	 fall	 prevention	 measures	 if	 necessary.	 However,	 whether	 the	 recommended	
adaptations	to	the	programme	will	be	realizable	and	feasible	in	Dutch	healthcare	should	
be	thoroughly	explored,	because	the	proposed	procedure	deviates	considerably	from	usual	
procedures	in	the	Netherlands.	We	therefore	strongly	recommend	that	both	the	feasibility	
and	(cost-)	effectiveness	of	this	adjusted	programme	should	be	studied	before	implementing	
it	in	Dutch	regular	care.
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ABSTRACT
Objective
To	gain	insight	into	the	contribution	of	the	occupational-therapy	part	of	a	multidisciplinary	fall	prevention	
programme	towards	the	reduction	of	falls	and	functional	decline.	
Design
A	descriptive	and	exploratory	study	
Methods
Data	 were	 collected	 in	 the	 context	 of	 a	 randomised	 controlled	 trial	 that	 found	 no	 effect	 of	 a	
multidisciplinary	 fall	prevention	programme.	The	study	population	comprised	166	participants,	 two	
occupational	therapists	(OTs),	and	one	official	 from	each	of	the	five	participating	municipalities.	We	
collected	data	on	the	recommendations	arising	from	the	OT	part	of	the	programme,	the	extent	to	which	
those	recommendations	were	implemented	and	what	OTs	did	to	stimulate	implementation	of	behaviour	
change.
Results
The	occupational-therapy	programme	resulted	in	457	recommendations;	65%	of	the	recommendations	
regarding	services	and	assistive	devices	were	implemented.	It	took	on	average	six	months	to	implement	
recommended	 home	 modifications.	 Advice	 about	 behaviour	 change	 predominantly	 comprised	
recommendations	to	reduce	risky	behaviour.	
Conclusion
To	 improve	 the	 occupational-therapy	 programme	 we	 suggest	 more	 rapid	 implementation	 of	
recommendations.	 Second,	 participants	 should	 be	 supported	 to	 achieve	 recommended	 changes.	
Furthermore,	the	occupational	therapists	should	use	theory-based	techniques	to	stimulate	behaviour	
change	and	use	follow-up	visits	to	promote	maintenance	of	the	desired	behaviour.
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INTRODUCTION
Falls and their consequences have been recognised as a great strain on the well-being 
of older people. Each year, approximately 30% of people aged 65 years and older who 
are living in the community sustain a fall (1-5). Several studies have shown that the 
occurrence of falls is associated not only with intrinsic factors but also with extrinsic 
factors such as environmental hazards (6-11). It thus seems sensible to include home 
assessments followed by environmental modifications in fall prevention programmes 
(12). However, there is no clear evidence for the effectiveness of home assessment 
and modification in preventing falls (3, 13-19). Despite the ambiguous evidence, 
assessing and addressing environmental hazards has been embedded in numerous 
multifaceted fall prevention programmes for elderly people living in the community 
(1, 14-18, 20-22). Lord and colleagues (19) stated in their review that home hazard 
reduction is an effective strategy to prevent falls, provided it is aimed at older people 
with a history of falls and mobility impairments, but not for the general population of 
elderly people. They also stated that the effectiveness of home hazard modification 
depends mainly on behaviour change. 
Recently,	we	evaluated	 the	 effectiveness	of	 a	multidisciplinary	 fall	 prevention	programme	
in	 the	Netherlands	 in	a	 randomised	controlled	 trial	 (RCT)	 (1).	We	assessed	whether	 this	
programme	was	more	effective	than	usual	care	in	preventing	falls	and	functional	decline	in	
community-dwelling	elderly	people	who	attended	an	accident	and	emergency	department	
(A&E	department)	 after	 a	 fall.	 The	 programme	 consisted	 of	 a	medical	 and	 occupational-
therapy	 assessment,	 followed	 by	 recommendations	 and	 further	 referral	 if	 indicated.	 The	
medical	part	of	the	programme	consisted	of	a	detailed	medical	risk	assessment	followed	by	
recommendations	and	referrals	(23).	The	occupational-therapy	part	consisted	of	a	functional	
and	environmental	risk	assessment	resulting	in	recommendations	in	terms	of	services	and	
assistive	 devices,	 and	 advice	 about	 behaviour	 change	 (23).	 The	 programme	 turned	 out	
not	 to	be	effective	 in	preventing	 falls	and	 functional	decline	 (1).	The	 results	of	a	process	
evaluation	which	was	performed	alongside	the	trial	(24)	showed	that	the	programme	was	
considered	feasible	and	acceptable	by	both	participants	and	practitioners.	The	medical	part	
of	the	programme	resulted	in	relatively	few	recommendations	(on	average	less	than	one	per	
participant).	 In	 addition,	 a	 substantial	 part	 of	 these	 recommendations	 never	 reached	 the	
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patient	because	45%	of	the	participants	did	not	comply	with	the	recommendation	to	contact	
their	GP	to	discuss	the	results	of	the	examinations.	Hence,	it	is	not	surprising	that	this	part	of	
the	programme	failed	to	have	a	favourable	effect	on	falls	and	daily	functioning.	
In	contrast	 to	the	medical	part	of	 the	programme,	however,	 the	occupational-therapy	part	
resulted	in	a	substantial	number	of	referrals	and	recommendations	(on	average	more	than	3	
per	participant),	which	were	directly	communicated	to	the	participants	by	the	occupational	
therapists.	 Considering	 the	 number	 of	 recommendations	 and	 the	 fact	 that	 these	 reached	
the	participants	directly,	it	remains	unclear	why	the	programme,	overall,	did	not	lead	to	a	
reduction	of	falls	and	functional	decline.	Therefore,	the	role	of	the	occupational-therapy	part	
of	the	programme	in	preventing	new	falls	and	functional	decline	should	be	further	examined.	
In	 order	 to	 gain	 insight	 into	 the	 contribution	 of	 the	 occupational-therapy	 programme	
towards	 the	 reduction	 in	 falls	 and	 functional	 decline,	 this	 paper	 aims	 to	 examine	 (a)	
the	number	and	nature	of	the	recommendations	ensuing	from	the	occupational-therapy	
part	 of	 the	 programme,	 (b)	 the	 extent	 to	 which	 the	 recommendations	with	 regard	 to	
services	and	assistive	devices	were	actually	implemented	and	(c)	what	was	done	by	the	
occupational	therapists	to	stimulate	the	implementation	of	the	recommended	behaviour	
changes.	
METHODS
Design	
The	current	paper	reports	on	a	descriptive	and	exploratory	study	in	which	both	quantitative	
and	qualitative	data	were	gathered.	The	Medical	Ethics	Committee	of	Maastricht	University/
University	 Hospital	 Maastricht	 approved	 the	 study.	 All	 participants	 signed	 an	 informed	
consent	form.
Occupational-therapy programme
The	 occupational-therapy	 programme	 was	 provided	 by	 an	 occupational	 therapist	 at	 the	
participants’	homes	and	comprised	a	functional	and	environmental	evaluation	to	identify	risk	
factors	for	new	falls	(23).	Daily	functioning	was	assessed	by	the	15-item	Frenchay	Activity	
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Index	 (FAI)	 (25)	 and	 an	 occupational-therapy	 checklist	 (26,	 27).	 In	 addition,	 the	 Falls	
Handicap	Inventory	(FHI)	(28)	was	used	to	assess	handicaps	associated	with	repeated	falls.	
Environmental	hazards	in	and	around	the	participants’	homes	were	identified	and	recorded	
by	means	of	a	home-safety	checklist	(29).	
The	 functional	 and	 environmental	 assessments	 resulted	 in	 recommendations	 for	 services	
and	assistive	devices,	and	instructions	for	behaviour	change.	These	recommendations	were	
given	to	the	participants	by	the	occupational	therapists	during	the	home	visits.	Afterwards,	
the	participants	received	a	letter	with	the	recommendations	by	way	of	reminder.	A	copy	of	
this	letter	was	sent	to	the	participant’s	GP	to	inform	him/her	of	the	results	of	the	occupational	
therapy	programme.
At	 the	 time	 of	 the	 study,	 some	 of	 the	 recommended	 services	 and	 assistive	 devices	were	
provided	under	 the	Services	 for	 the	Disabled	Act	 (WVG)	which	was	 implemented	by	 the	
municipal	 authorities	 (30).	 The	 occupational	 therapists	 administering	 the	 occupational-
therapy	 programme	were	 authorised	 to	 advise	 the	 five	municipalities	 entrusted	 with	 the	
implementation	 of	 the	Act	 in	 the	 study	 region	 about	 the	 care	 needed.	 Subsequently,	 the	
municipal	authorities	decided	whether	or	not	to	fund	the	recommended	services	and	assistive	
devices.	After	a	favourable	decision	from	the	municipal	authorities	had	been	received,	the	
service	and/or	device	could	be	provided.
Certain	 other	 recommended	 assistive	 devices,	 such	 as	 rollators	 and	 canes,	 had	 to	 be	
purchased	by	the	participants	themselves,	but	could	often	be	partly	or	wholly	refunded	by	
their	health	insurance	company.
Study population
The	study	population	was	derived	from	that	of	an	RCT	assessing	the	effectiveness	and	cost-
effectiveness	 of	 our	 multidisciplinary	 fall	 prevention	 programme	 (1)	 and	 comprised	 166	
older	people,	aged	65	years	or	over,	who	had	attended	the	A&E	department	and/or	the	out-
of-hours	GP	service	offered	at	the	hospital	as	a	result	of	a	fall.	The	study	population	also	
included	the	two	occupational	therapists	who	administered	the	programme	as	part	of	their	
normal	working	routine	and	one	official	from	each	of	the	five	participating	municipalities	who	
was	entrusted	with	the	implementation	of	the	WVG	act.
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Measurements
Number and nature of recommendations
We	recorded	the	number	and	nature	of	 recommendations	ensuing	from	the	occupational-
therapy	 programme	 by	 collecting	 data	 from	 specially	 designed	 forms	 completed	 by	 the	
occupational	therapists	during	the	home	visits.
Implementation of recommendations for services and assistive devices provided under the WVG act.
In	 order	 to	 examine	 the	 actual	 implementation	 of	 the	 recommendations	 with	 regard	 to	
services	and	assistive	devices	provided	under	the	Services	for	the	Disabled	Act	(WVG),	we	
analysed	the	municipal	authorities’	existing	implementation	records.	In	addition,	we	recorded	
the	time	interval	between	the	occupational-therapy	assessment	and	the	implementation	of	
the	ensuing	recommendations.	We	used	structured	recording	 forms	 to	collect	data	on	 the	
actual	implementation	and	the	time	interval.
Advice on behaviour change
This	 information	was	gathered	by	means	of	 structured	 recording	 forms	completed	by	 the	
therapists,	as	well	as	by	structured	 face-to-face	 in-depth	 interviews	with	 the	occupational	
therapists	and	a	plenary	group	discussion	with	all	practitioners	involved	in	the	multidisciplinary	
fall	prevention	programme	and	the	research	team.	
Data analysis
Quantitative	data	from	the	questionnaires	and	recording	forms	were	analysed	by	means	of	
descriptive	statistics.	All	analyses	were	performed	 in	SPSS	14.0.	From	both	 the	 in-depth	
interviews	 with	 the	 occupational	 therapists	 and	 the	 plenary	 group	 discussion	 minutes	
were	taken.	Based	on	the	written	reports	of	the	in-depth	interviews	and	the	plenary	group	
discussion,	answers	were	thematically	categorised	and	summarised.	One	researcher	(MB)	
independently	 reviewed	 the	 answers	 given.	 In	 case	 of	 doubt	 a	 second	 researcher	 was	
consulted	(MH).
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RESULTS
Participation	
Of	the	166	people	included	in	this	study,	28	did	not	undergo	any	part	of	the	multidisciplinary	
fall	prevention	programme,	because	they	withdrew	from	the	study	before	the	fall	prevention	
programme	started	or	had	problems	scheduling	in	the	medical	and	occupational-therapy	parts	
of	the	programme.	Reasons	for	withdrawal	were:	death	(n=2);	refusal	to	continue	participation	
(n=8);	health	problems	(n=12;	and	other	reasons	(n=5).	Another	ten	participants	underwent	
only	the	medical	part	of	the	programme,	because	of	personal	reasons	(n=6),	or	withdrew	from	
the	study	before	the	occupational-therapy	programme	took	place	(n=4).	The	remaining	128	
participants	(77%)	underwent	the	occupational-therapy	programme.	Of	these	128	participants,	
11	withdrew	from	the	study	after	completing	the	programme.	Reasons	for	withdrawal	were:	
death	(n=3);	refusal	to	continue	participation	(n=4);	health	problems	(n=4).	
Number and nature of recommendations 
The	occupational-therapy	programme	 resulted	 in	a	 total	of	457	 recommendations	 for	 the	
128	participants	(table	1),	which	is	on	average	3.6	recommendations	per	participant.	These	
recommendations	can	be	subdivided	into	three	main	categories:	(1)	Services	and	assistive	
devices	 provided	 under	 the	 Services	 for	 the	 Disabled	 Act	 (WVG);	 (2)	 assistive	 devices	
individually	 purchased;	 and	 (3)	 advice	 on	 behaviour	 change.	 Since	 6	 recommendations	
did	not	fit	these	three	main	categories,	a	fourth	category	was	added,	viz.	referrals	to	other	
health	services.	Overall,	about	two	thirds	of	all	recommendations	concerned	instructions	for	
behaviour	change.	In	this	category,	almost	half	of	the	recommendations	(46%)	were	related	
to	the	correct	use	of	home	adaptations	and	assistive	devices.	The	category	of	services	and	
assistive	devices	provided	under	the	WVG	act	accounted	for	29%	of	the	recommendations	
made	by	the	occupational	therapists.	This	category	can	be	subdivided	into	home	adaptations,	
assistive	devices	and	moving	house	(table	1).	Four	percent	of	the	recommendations	concerned	
the	 category	 of	 assistive	 devices	 individually	 purchased,	 and	 the	 smallest	 category	 (1%)	
comprised	recommendations	for	referrals	to	other	health	services	(e.g.	homes	for	the	elderly).	
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 Table 1 - Recommendations resulting from the occupational-therapy programme 
 snoitadnemmocer fo rebmuN 
Services and devices provided under the WVG act   
  snoitatpada emoH
 17 sliar dnah gnillatsnI  
 62 snoitatpada lanoitcurtsnoC  
  secived evitsissA
 01 riahc rewohS  
 1 tfil riahC  
 5 teliot desiaR  
 3 hcneb refsnarT  
 1 tfil htaB  
 4 riahc telioT  
 1 retoocs ytiliboM  
  Move house 1  21 
 431 latoT
  
  tca GVW eht rednu dedivorp ton secived evitsissA
 4 riahc tfiL  
 1 riahc krow cimonogrE  
 1  sisohtro toof-elknA  
 4 enaC  
 4  rotalloR  
 1 deb woL/hgiH  
 1 tam diksitnA  
 61 latoT   
  egnahc ruoivaheb tuoba snoitcurtsnI
 49 secived evitsissa esU  
 95 ecap gnikrow tsujdA  
 53 erutinruf / sgur esool evomeR  
 81 ecnedifnoc-fles esaercnI  
 15 snoitautis suoregnad diovA  
 44 snoitatpada emoh esU  
 103 latoT   
  secivres htlaeH
 2 ylredle eht rof emoh ot noissimda rof ekatnI  
  Intake for admission to sheltered accommodation      3 
 1 renoititcarP lareneG htiw noitatlusnoC  
 6 latoT 
1 If the recommended home adaptations were too expensive or were not feasible,
 participants received a recommendation to move to a specially adapted house.
 This was partly refunded under the WVG act.         
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Implementation of recommendations for services and assistive devices
provided under the WVG act	
A	total	of	46	participants	received	123	recommendations	(2.7	per	participant)	with	regard	
to	 services	 and	assistive	 devices	provided	under	 the	WVG	act.	After	 the	 assessment,	36	
participants	applied	for	111	services	for	daily	living	and/or	assistive	devices.	The	other	10	
participants	did	not	apply	to	the	municipal	authorities	for	any	services	or	assistive	devices,	
but	five	of	them	implemented	the	recommendations	themselves.	
Of	 the	 111	 applications	 for	 services	 and	 assistive	 devices,	 93	 were	 approved	 by	 the	
municipal	 authorities.	 The	 officials	 of	 the	 five	municipalities	 reported	 that	 80	 of	 the	 93	
approved	recommendations	for	services	for	daily	living	and/or	assistive	devices	had	actually	
been	implemented	(Table	2).	
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Table 2 - Implementation of recommendations for services and assistive devices 
provided under the WVG act 
 
 Number of 
recommendations 
ensuing from the 
occupational-therapy 
programme 
Number of 
recommendations 
applied for by the 
participants 
Number of 
recommendations 
accepted by the 
municipal 
authorities 
Number of 
recommendations 
implemented 
according to 
municipal authorities 
Home adaptations 90 82 71 62 
Assistive devices 23 21 18 16 
Moving house 10 8 4 2 
Total 123 111 93 80 
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We	 assessed	 the	 time	 interval	 between	 the	 occupational	 therapy	 programme	 and	 the	
implementation	of	the	recommendations	for	home	adaptations,	using	information	provided	
by	 the	 municipal	 authorities.	 The	 average	 time	 interval	 between	 recommendations	 for	
home	 adaptations	 and	 their	 implementation	 was	 6.2	 months,	 whereas	 the	 intervals	 for	
recommendations	for	assistive	devices	and	recommendations	to	move	to	other	accommodation	
were	5.3	 and	9.2	months,	 respectively.	Of	 the	46	 individuals	who	 applied	 for	 a	 service	
or	assistive	device	under	 the	WVG	act,	28	sustained	a	 fall	during	one	year	of	 follow-up.	
However,	only	one	of	these	people	fell	after	the	recommended	recommendations	had	been	
implemented:	10	people	had	already	fallen	before	they	took	part	in	the	occupational-therapy	
programme	 and	 17	 people	 fell	 after	 they	 had	 received	 the	 programme,	 but	 before	 the	
recommendations	had	been	implemented.
Advice on behaviour change 
The	 structured	 recording	 forms,	 the	 structured	 in-depth	 interview	 with	 the	 occupational	
therapists	and	the	plenary	group	discussion	revealed	that	the	therapists	did	not	use	theory-
based	strategies	to	promote	behaviour	change	to	reduce	the	risk	of	falls.	The	occupational	
therapists	 instructed	 the	 participants	 on	 how	 to	 change	 their	 risky	 behaviour,	 but	 the	
participants	were	not	supported	any	further	in	order	to	achieve	the	recommended	behaviour	
change.	 The	 occupational	 therapists	 indicated	 that	 they	 had	 serious	 doubts	whether	 the	
instructions	 given	 were	 sufficient	 to	 achieve	 a	 lasting	 behaviour	 change.	 There	 were	 no	
follow-up	visits	to	check	whether	the	recommendations	had	actually	been	implemented,	nor	
booster	sessions	to	focus	the	participant’s	attention	on	the	recommended	changes	again.
DISCUSSION AND CONCLUSION
The	recommendations	resulting	from	the	occupational-therapy	assessment	can	be	divided	
into	four	main	categories:	(a)	advice	on	behaviour	change	(66%);	(b)	services	and	assistive	
devices	provided	under	the	Services	for	the	Disabled	Act	(WVG)	(29%);	(c)	assistive	devices	
individually	 purchased	 (4%);	 and	 (d)	 referral	 to	 other	 health	 services	 (1%).	 Advice	 on	
behaviour	change	was	predominantly	confined	to	recommendations	to	reduce	risky	behaviour,	
made	during	the	home	visit	by	the	occupational	therapists,	but	these	were	not	supported	by	
follow-up	sessions.	Of	the	recommendations	regarding	services	and	assistive	devices	covered	
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by	the	WVG	act,	65%	were	actually	implemented,	as	reported	by	the	municipal	authorities.
In	view	of	the	number	of	recommendations	and	the	fact	that	these	were	directly	communicated	
to	 participants,	 it	 remains	 unclear	 why	 this	 part	 of	 the	 programme	 did	 not	 significantly	
contribute	to	an	overall	reduction	in	falls	and	functional	decline.	Our	in-depth	analysis	of	the	
occupational-therapy	programme	furnished	a	number	of	possible	explanations	for	the	fact	that	
the	programme	did	not	 contribute	 to	 a	 reduction	 of	 falls	 and	 functional	 decline	during	 the	
12	months	of	follow-up.	First,	the	ineffectiveness	may	be	explained	by	the	fact	that	35%	of	
the	 recommendations	were	 not	 implemented	 during	 the	 follow-up	period.	However,	 as	we	
reported	in	a	previous	paper	(24),	compliance	with	the	recommendations	was	reasonable	and	
comparable	to	the	compliance	rates	reported	by	other	studies	in	this	domain	(15,	17,	31,	32).
Second,	the	implementation	of	recommendations	for	services	and	assistive	devices	provided	
under	the	WVG	act	took	almost	six	months.	Of	those	who	sustained	another	fall	during	the	
one	 year	 of	 follow-up	 (n=28),	 all	 but	 one	 (96%)	 fell	 before	 their	WVG	applications	had	
been	implemented.	This	suggests	that	it	is	very	important	to	decrease	the	time	that	elapses	
between	recommendation	and	implementation.	
Third,	Lord	and	colleagues	reported	that	home	hazard	reduction	is	an	effective	fall	prevention	
strategy	if	targeted	at	older	people	with	a	history	of	falls	and	mobility	limitations	(19).	Our	study	
population	may	not	have	met	 these	criteria.	Although	we	included	persons	who	had	recently	
experienced	an	 injurious	 fall	 (and	were	 thus	 considered	 to	 be	 at	 increased	 risk	 for	 recurrent	
falls)	the	occupational	therapists	stated	that	the	people	visited	were	relatively	healthy	and	had,	
on	average,	few	mobility	impairments.	This	is	supported	by	the	participants’	mean	score	on	the	
Groningen	Activity	Restriction	Scale	(GARS),	which	measures	activities	of	daily	living	(ADL)	and	
instrumental	activities	of	daily	living	(IADL)	disabilities	(33).	The	mean	score	(±	SD)	for	the	128	
persons	who	took	part	in	the	occupational	therapy	programme	was	17.5	(±	7.06)	on	a	scale	
ranging	from	11-44,	where	a	low	score	indicates	few	or	no	limitations	in	terms	of	ADL	and	IADL.	
Fourth,	the	occupational	therapy	programme	resulted	in	301	recommendations	with	regard	
to	behaviour	change.	However,	 this	aspect	of	 the	programme	was	 limited	 to	pointing	out	
a	 person’s	 fall-related	 risk	 behaviour	 during	 one	 home	 visit	 and	 suggesting	 a	 change	 in	
behaviour	to	reduce	their	fall	risk	in	the	future.	It	is	doubtful	whether	this	single	contact	is	
sufficient	to	result	in	the	recommended	behaviour	change	(34).	
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Lessons learned / Recommendations
Based	on	the	results	of	this	study	and	the	results	reported	in	the	previously	published	papers	
on	the	effects	and	feasibility	of	our	multidisciplinary	fall	prevention	programme	(1,	24),	we	
conclude	that	the	occupational-therapy	part	of	the	programme	should	not	be	implemented	in	
its	current	form	in	regular	care.
Our	 findings	 suggest	 a	 number	 of	 recommendations	 to	 improve	 the	 programme.	 First,	
we	 should	 aim	 to	 increase	 the	 efficiency	 of	 the	 programme	 by	 drastically	 reducing	 the	
time	 between	 the	 occupational-therapy	 programme	 and	 the	 actual	 implementation	 of	
recommendations	for	services	and	assistive	devices	provided	under	the	WVG	act.	Second,	
to	increase	compliance	with	the	recommendations,	participants	should	be	supported	over	a	
period	of	time	to	achieve	the	recommended	changes.	This	could	include	follow-up	visits	to	
check	whether	the	services	and	assistive	devices	were	actually	implemented	and	were	being	
correctly	used.	Furthermore,	the	occupational	therapists	should	use	theory-based	techniques	
to	stimulate	behaviour	change	and	use	follow-up	visits	to	encourage	behaviour	change	and	
promote	maintenance	of	the	desired	behaviour.
Finally,	 in	order	 to	 recruit	a	population	 likely	 to	derive	most	benefit	 from	the	programme,	
there	should	be	a	more	stringent	selection	procedure.	Participants	should	have	a	history	of	
recurrent	falls	and	moderate	to	severe	mobility	impairments.	
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ABSTRACT
Objective
We	assessed	whether	older	persons	who	sustain	an	 injurious	 fall	can	be	classified	 into	specific	 fall	
types,	based	on	a	combination	of	fall	location	and	activity	up	to	the	moment	of	the	fall.	In	addition,	we	
assessed	whether	specific	injurious	fall	types	are	related	to	causes	of	the	fall,	consequences	of	the	fall,	
socio-demographic	characteristics,	and	health-related	characteristics.
Design
An	exploratory,	cross-sectional	study.
Setting
Accident	&	Emergency	department	at	a	University	Hospital,	the	Netherlands
Participants
333	community-dwelling	Dutch	elderly	people	aged	65	years	or	over	who	attended	an	accident	and	
emergency	department	after	a	fall.
Measurements
All	 participants	 received	 a	 self-administered	 questionnaire	 after	 being	 discharged	 home.	 The	
questionnaire	 comprised	 items	 concerning	 circumstances	 of	 the	 injurious	 fall,	 causes	 of	 the	 fall,	
consequences	of	the	fall,	socio-demographic	characteristics	and	health-related	characteristics.
Results
We	identified	4	injurious	fall	types:	1)	Indoor	falls	related	to	lavatory	visits	(hall	and	bathroom);	2)	Indoor	falls	
during	other	activities	of	daily	 living;	3)	Outdoor	 falls	near	the	home	during	instrumental	activities	of	daily	
living;	4)	Outdoor	falls	away	from	home,	occurring	during	walking,	cycling,	and	shopping	for	groceries.	These	
injurious	fall	types	were	significantly	related	to	age,	cause	of	the	fall,	activity	avoidance	and	daily	functioning.
Conclusion
Our	data	suggests	that	in	case	of	a	faller	(<	80	year)	who	has	fallen	outside	and	a	faller	(≥	80	year)	who	has	
fallen	inside	we	should	have	special	attention	for	extrinsic	causes	and	intrinsic	causes	respectively.	However,	
the	conclusions	reached	in	this	exploratory	analysis	are	tentative	and	need	to	be	validated	in	a	separate	dataset.
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BACKGROUND
Falls and fall-related injuries in the elderly constitute a significant problem for 
individuals as well as for society. One out of three elderly persons aged 65 years or 
older falls at least once a year (1-3). In half of all cases, a fall results in some kind 
of physical injury (4-6). Approximately 5% of all falls in community-dwelling elderly 
people result in a fracture. Another 5 to 10% of falls result in serious soft tissue 
injury, such as severe head injury and joint dislocations (3, 4, 7-12). In addition, 
falls can have considerable psychosocial consequences, like fear of falling, activity 
avoidance, and social isolation (13, 14).
Falls	 resulting	 in	 injuries	 require	 special	 attention,	 since	 these	 falls	 are	 responsible	 for	
increased	 levels	 of	 healthcare	 utilization	 and	 consequent	 costs	 (6,	 15-20).	 Unless	 we	
undertake	effective	preventive	measures,	the	societal	and	economic	burden	of	falls	and	fall-
related	injuries	will	increase	in	the	coming	decades	as	a	result	of	the	growing	number	of	aged	
people.	It	therefore	seems	important	to	develop	fall	prevention	measures	to	reduce	injurious	
falls.	
In	recent	decades,	many	interventions	have	been	developed	to	prevent	falls	in	older	persons	
(21).	Prevention	programmes	comprising	multidisciplinary	and	multifactorial	 interventions	
that	screen	for	health	and	environmental	risk	factors	and	address	these	factors	are	expected	
to	 be	 particularly	 effective	 in	 preventing	 falls	 (1-3,	 21-24).	 Nevertheless,	 systematic	
reviews	 provide	 only	modest	 benefit	 of	 multifactorial	 programmes	 in	 preventing	 falls	 (1-
3,	 22-24).	 Interventions	 to	 prevent	 fall-induced	 injuries,	 often	 aim	 to	 reduce	 the	 risk	 of	
fractures	by	 taking	single	 intervention	measures	 like	 regular	exercise,	 intake	of	nutritional	
supplements	(calcium,	vitamin	D)	or	the	use	of	hip	protectors	(3,	22).	However,	evidence	
for	the	effectiveness	of	these	interventions	is	even	more	limited	(3,	22).	Therefore,	we	need	
to	 search	 for	 additional	 strategies	 to	 improve	 the	effectiveness	of	 these	 interventions.	We	
should	especially	 think	of	strategies	 to	ensure	 less	 fall-related	 injuries	 if	a	 fall	does	occur.	
For	example,	it	may	be	useful	to	use	energy-absorbent	surfaces	in	high	risk	locations	and	
hip	protectors	in	order	to	decrease	the	impact	of	a	fall.	We	may	also	think	of	the	use	of	hip	
protectors.,	However,	to	be	able	to	do	this,	we	need	insight	in	the	circumstances	of	injurious	
falls.	Knowledge	about	 the	circumstances	under	which	 injurious	 falls	occur	could	provide	
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healthcare	workers	with	better	tools	to	prevent	falls	and	fall-related	injuries.	Several	studies	
already	reported	on	circumstances	under	which	falls	occur,	such	as	the	location	of	the	fall	
and	the	activity	the	person	was	engaged	in	up	to	the	moment	of	the	fall,	but	did	not	the	joint	
presence	of	these	circumstances	(9,	25-30).	Therefore,	the	present	study	aims	to	answer	
the	following	questions:	
1.	 Is	it	possible	to	establish	a	classification	of	injurious	fall	types	based	on	fall	location	and	
activity	up	to	the	moment	of	the	fall?
2.	 What	 is	 the	 relationship	 between	 injurious	 fall	 types	 on	 the	 one	 hand	 and	 socio-
demographic	characteristics,	causes	of	 the	 fall,	consequences	of	 the	 fall,	and	health-
related	characteristics	on	the	other?
METHODS
Design, participants, and setting	 	 	 	 	 	 	
We	carried	out	an	exploratory,	cross-sectional	study	to	 identify	 injurious	 fall	 types	based	on	
location	 of	 the	 fall	 and	 activity	 up	 to	 the	moment	 of	 the	 fall.	 The	population	 of	 this	 study	
was	derived	 from	a	 randomised	controlled	 trial	 (RCT)	assessing	 the	effectiveness	and	cost-
effectiveness	of	a	multidisciplinary	fall	prevention	programme	(31).	Injurious	falls	were	defined	
as	falls	resulting	in	some	kind	of	physical	injury	for	which	persons	attended	the	Accident	&	
Emergency	(A&E)	department.	The	study	design	and	protocols	were	approved	by	the	Medical	
Ethics	 Committee	 of	Maastricht	 University	 and	 the	 University	 Hospital	Maastricht.	 Eligible	
persons	were	community-dwelling	elderly	people	aged	65	years	and	over	living	in	Maastricht	
(the	Netherlands)	or	its	surrounding	area.	All	persons	had	visited	the	A&E	department	at	the	
University	Hospital	Maastricht	(which	includes	an	out-of-hours	GP	service)	for	the	consequences	
of	a	fall.	Eligible	persons	were	excluded	if	they	were	unable	to	communicate	in	Dutch,	unable	to	
complete	questionnaires	or	interviews	by	telephone,	cognitively	impaired	(a	score	of	less	than	4	
on	the	Abbreviated	Mental	Test	4),	admitted	to	a	hospital	or	other	institution	for	more	than	four	
weeks	from	the	date	of	inclusion,	permanently	bedridden	or	fully	dependent	on	a	wheelchair.	
A	total	of	333	persons	were	included	in	the	present	study.	
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Measurements 
All	 participants	 received	 a	 self-administered	 questionnaire	 after	 being	 discharged	 home	
(i.e.	 immediately	after	 treatment	of	 the	 injuries	 resulting	 from	 the	 fall	or	after	a	period	of	
hospitalization).	This	questionnaire	comprised	the	following	items:
• Circumstances of the injurious fall:	location	of	the	fall	and	the	person’s	activity	up	to	the	
moment	of	the	fall.	Participants	were	asked	to	indicate	where	they	were	at	the	moment	they	
fell	and	if	they	could	indicate	what	they	were	doing.	Participants	could	choose	from	a	list	of	
thirteen	pre-defined	locations	and	nine	pre-defined	activities,	or	describe	other	locations	and	
activities	up	to	the	moment	of	the	fall.	Two	researchers	(MB	and	JD)	independently	reviewed	
the	answers	to	these	two	questions	and	classified	the	answers	into	two	variables,	fall	location	
(n=10	categories)	and	activity	(n=9	categories).	Disagreements	were	resolved	by	consensus	
or	by	consulting	a	third	party	(MH).
• Causes of the fall:	self-reported	perceived	cause	of	the	fall.	Participants	were	asked	what,	
in	their	opinion,	was	the	cause	of	their	fall.	They	could	choose	from	a	list	of	thirteen	pre-
defined	causes	or	describe	other	possible	causes	of	their	fall(s).	More	than	one	cause	could	
be	 indicated.	Two	 researchers	 (MB	and	MH)	 independently	 reviewed	 the	answers	 to	 this	
question	and	classified	the	answers	into	two	variables	(intrinsic	and	extrinsic	cause)	based	
on	two	previous	studies	(13,	18).	Disagreement	was	resolved	by	consensus	or	by	consulting	
a	third	party	(JD).	The	reported	cause	of	a	fall	could	be	intrinsic,	extrinsic,	a	combination	of	
intrinsic	and	extrinsic,	or	unknown.
• Consequences of the fall:	fear	of	falling	(1	item,	five-point	Likert	scale);	activity	avoidance	
due	to	fear	of	falling	(1	item,	five-point	Likert	scale),	recuperation	from	the	fall	(1	item,	five-
point	Likert	scale);	severity	of	the	injury,	defined	as	major	or	minor	injury.	Fractures,	joint	
dislocations,	and	lacerations	requiring	sutures	were	considered	major	injuries.	Lacerations	
without	 sutures,	 bruises,	 abrasions,	 sprains,	 and	 other	 minor	 soft	 tissue	 injuries	 were	
considered	minor	injuries.	This	classification	is	in	accordance	with	the	definition	of	major	
and	minor	injuries	reported	by	Nevitt	and	colleagues	(9).	We	asked	a	GP	(HC)	to	assess	
all	injuries	that	did	not	fit	the	definitions	we	used	and	to	classify	them	into	major	or	minor	
injury.
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• Socio-demographic characteristics:	age;	gender;	 living	situation	(living	alone	versus	not	
living	alone);	level	of	education	(primary	school	or	less	versus	more	than	primary	school).
• Health-related characteristics:	health	complaints	(19	items),	perceived	health	(first	item	
of	the	RAND-36)	(32),	daily	functioning	(Frenchay	Activities	Index,	FAI).	The	FAI	measures	
participation	 in	 social	 and	 instrumental	 daily	 living	 activities	 and	 comprises	 15	 items	
covering	three	dimensions:	domestic	chores;	work/leisure;	and	outdoor	activities.	Individual	
item	responses	capture	frequency	of	participation	ranging	from	0	(never	or	none)	to	3	(daily	
or	weekly).	Summary	scores	are	derived	by	adding	the	items,	with	scores	ranging	from	0	(no	
activity)	to	45	(very	high	participation)	(33);	activities	of	daily	living	disability	(ADL	subscale	
of	the	Groningen	Activity	Restriction	Scale,	GARS).	This	subscale	measures	disability	in	the	
domain	of	personal	care	and	comprises	11	items.	The	items	refer	to	what	respondents	are	
able	to	do	and	not	to	their	actual	performance.	The	theoretical	minimum	is	11,	indicating	
the	absence	of	disability	and	the	theoretical	maximum	44,	indicating	that	a	person	is	highly	
disabled(34).
Statistics
SPSS	 statistical	 software	 (version	 13)	 was	 used	 for	 analyses.	 Injurious	 fall	 types	 were	
distinguished	by	analyzing	data	about	fall	location	and	activity	up	to	the	moment	of	the	fall	by	
means	of	HOMALS	(homogeneity	analysis	by	means	of	alternating	least	squares).	HOMALS	
quantifies	the	nominal	variables	fall	location	(10	answer	categories)	and	activity	(9	answer	
categories)	 by	 assigning	 numerical	 values	 to	 each	 answer	 category	 of	 the	 two	 variables	
and	to	each	person	in	the	study.	HOMALS	identifies	associations	between	fall	location	and	
activity	in	a	two-dimensional	plot.	The	outcome	figure	represents	coordinates	for	every	single	
person	based	on	location	and	activity.	Coordinates	of	persons	with	different	answer	patterns	
are	 positioned	 far	 apart,	whereas	 persons	with	 similar	 answer	 patterns	 are	 positioned	 in	
relatively	close	proximity.	Persons	who	are	located	closely	together	in	the	plot	constitute	a	
homogeneous	group.	In	this	way	we	were	able	to	identify	injurious	fall	types	(35).
If	 injurious	 fall	 types	 were	 identified	 we	 further	 investigated	 the	 relation	 between	 these	
injurious	fall	types	on	the	one	hand	and	socio-demographic	characteristics,	perceived	cause	
of	the	fall,	consequences	of	the	fall,	and	health-related	characteristics	on	the	other	by	means	
of	chi-square	(α	=	0.05)	and	one-way	ANOVA	with	Tukey’s	criterion	for	post-hoc	pairwise	
comparisons	(α	=	0.05).	
87FALL PREVENTION among older people who sustained an injurious fall: a multidisciplinary approach
RESULTS
Circumstances of the falls	 	 	 	 	 	 	 	
Table	1	shows	the	distribution	of	the	fall	locations.	The	majority	of	falls	occurred	outside	the	
home.	The	location	where	most	of	the	falls	occurred	was	the	street	or	sidewalk(38%).		
Table	2	shows	the	activities	up	to	the	moment	of	the	fall.	Not	surprisingly,	walking	was	the	
most	prevalent	activity	up	to	the	moment	of	a	fall	(21%).	A	substantial	proportion	of	the	falls	
was	mobility-related	(about	45%),	while	about	20%	were	related	to	household	activities.
Types of injurious falls 
Figure	1	shows	the	distribution	of	persons	within	the	two-dimensional	HOMALS	solution.	It	
reduced	the	complexity	of	the	available	data,	and	yielded	a	two-dimensional	solution	with	
eigenvalues	of	0.879	and	0.752	for	the	first	and	second	dimension,	respectively.	
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Table 1 - Distribution of fall locations (n=333) 
 
Location Number (%) 
Indoor locations (own home)  
  Stairs  36 (10,8) 
  Living room and studio at home 31 (9,3) 
  Bedroom 18 (5,4) 
  Hallway  18 (5,4) 
  Bathroom 14 (4,2) 
  Kitchen and cellar 12 (3,6) 
Indoor locations (away from home)  
  Shop, post office, church, bar, etc 19 (5.7) 
Outdoor locations around one’s home  
  Access path, garden 35 (10.5) 
  Other (balcony, terrace) 3 (0,9) 
Outdoor locations away from home  
  Street or sidewalk, park, forest, pasture, playground, etc 147 (44.1) 
Total 333 (100,0) 
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The	first	dimension	represents	the	fall	location	ranging	from	outdoors	(away	from	own	home	
and	around	one’s	home)	to	indoors	(indoor	locations	away	from	one’s	home	and	indoor	in	
one’s	home	(kitchen/cellar,	stairs,	living	room/	studio	at	home,	hallway,	bedroom,	bathroom).	
The	 second	 dimension	 represents	 the	 activities	 and	 ranges	 from	 lavatory	 visit,	 through	
outdoor	activities	(cycling,	walking,	social	activities)	to	indoor	activities	(IADL,	ADL,	catching	
and	moving	things,	and	ascending	and	descending	stairs).
We	identified	a	group	of	 injurious	falls	occurring	in	the	bathroom/hall	during	lavatory	visit	
(group	1),	which	is	opposed	to	a	group	of	outdoor	falls	during	walking,	cycling,	and	shopping	
(group	4).	Furthermore,	we	distinguished	a	group	of	indoor	falls	during	ADL	(group	2)	and	
a	group	outdoor	falls	around	the	respondents’	home	(garden)	during	IADL.	This	last	group	is	
located	at	the	transition	between	outdoor	locations	and	indoor	locations	(group	3).	Based	on	
these	four	groups	of	injurious	falls,	we	defined	the	following	four	injurious	fall	types:
1.	 Indoor	falls	in	the	hall	and	bathroom,	predominantly	during	lavatory	visit
2.	 Indoor	falls	(at	other	locations	than	the	hall	and	bathroom),	predominantly	during	ADL
3.	 Outdoor	falls	near	the	home	(garden,	access	path),	predominantly	during	IADL
4.	 Outdoor	 falls	away	 from	home,	occurring	predominantly	during	walking,	cycling,	and	
shopping	for	groceries
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Table 2 - Distribution of activities up to the moment of the fall (n=333) 
 
Activity  Number (%) 
Instrumental activities of daily living (IADL) 75 (22,5) 
Walking 71 (21,3) 
Catching and moving things 51 (15,3) 
Activities of daily living (ADL) 33 (9,9) 
Lavatory visit 22 (6,6) 
Cycling 19 (5,7) 
Social activities (for example: visiting friends or family or voluntary work) 16 (4,8) 
Climbing stairs 9 (2,7) 
Other 37 (11,1) 
Total 333 (100,0) 
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Figure 1 - Injurious Fall Types in HOMALS Plot of Object Scores 
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Figure 1 shows the combined distribution of injurious falls based on the optimal quantifications 
for both the location of the fall and the activity up to the moment of the fall, and reveals
four groups of falls. The size of the dots represents the number of subjects;
the bigger a dot, the more subjects it represents.  
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Perceived causes and consequences of the fall
The	majority	 of	 the	 333	 respondents	 reported	 an	 extrinsic	 cause	 of	 their	 fall	 (n=169,	
51%),	whereas	112	respondents	(34%)	reported	an	intrinsic	cause	of	their	fall.	A	total	of	
36	respondents	(11%)	stated	that	the	cause	of	their	fall	was	a	combination	of	intrinsic	and	
extrinsic	causes.	One	hundred	and	eighty	respondents	had	sustained	a	fall	resulting	in	a	
major	injury	(54%).	Fractures	had	occurred	in	121	of	the	333	respondents	who	sustained	
an	 injurious	 fall	 (36%).	 About	 two	 third	 of	 the	 respondents	 experienced	 some	 fear	 of	
falling	(n=226),	and	about	half	(n=183)	avoided	activities	because	they	were	afraid	to	
fall	during	these	activities.	Recuperation	after	the	fall	was	judged	reasonable	to	good	by	
236	respondents	(71%).
	
Socio-demographic characteristics
All	of	the	333	participants	were	community-dwelling	and	ranged	in	age	from	65	to	95	years,	
with	a	mean	age	74.9	 (SD	6.4).	The	majority	of	 the	 study	population	was	 living	with	a	
partner	at	the	time	of	the	fall	(77%),	had	higher	than	primary	school	education	(72%),	and	
was	female	(69%).	
Health-related characteristics
The	333	respondents	had	an	average	of	6	health	complaints	(SD	4.1)	and	had	mean	scores	
on	the	FAI	and	GARS	of	23.5	(SD	8.7)	and	17.2	(SD	6.7),	respectively.	A	total	of	302	(91%)	
persons	rated	their	health	as	good	to	excellent.
Relationship between fall types and other characteristics
Table	3	shows	that	 intrinsic	causes	of	 falls	were	significantly	more	 frequent	 for	 indoor	
than	for	outdoor	locations	(types	1	and	2	versus	types	3	and	4).	Moreover,	type	4	fallers	
reported	significantly	more	extrinsic	causes	than	fallers	in	the	other	injurious	fall	types.	
We	found	no	relationship	between	injurious	fall	type	and	the	consequences	of	the	fall,	
except	 for	 activity	 avoidance	 (p	=	0.044).	We	 found	 that	persons	who	were	 younger	
than	were	predominantly	involved	in	type	4	falls	(table	4).	Table	5	shows	a	number	of	
significant	 differences	 in	 health-related	 characteristics	 between	 the	 four	 injurious	 fall	
types.	We	found	a	significant	difference	between	type	3	and	type	4	falls	and	between	
type	1	and	type	4	falls	in	terms	of	the	total	number	of	health	complaints.	Type	4	fallers	
reported	less	health	complaints.	As	regards	the	total	FAI	score,	there	was	a	significant	
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difference	between	types	1	and	2	and	between	types	1	and	4.	Type	1	fallers	had	less	
favourable	scores	on	the	FAI.	Finally,	the	GARS	score	was	significantly	different	between	
type	3	and	type	4	 falls	and	between	type	1	and	type	4	 falls.	Type	4	 fallers	had	more	
favourable	scores	on	the	GARS.
DISCUSSION
The	 circumstances	 under	 which	 injurious	 falls	 occur	 have	 been	 accurately	 described	 in	
previous	 studies	 (9,	 25-30).	 Although	 fall	 location	 and	 activity	 were	 the	most	 common	
reported	 circumstances	 in	 these	 studies,	 none	 of	 the	 studies	 assessed	 whether	 persons	
sustaining	injurious	falls	can	be	classified	into	specific	fall	types	based	on	a	combination	of	
fall	location	and	activity	up	to	the	moment	of	the	fall.	By	doing	so	we	identified	4	injurious	
fall	types	in	the	present	study:
1.	 Indoor	falls	in	the	hall	and	bathroom,	predominantly	during	lavatory	visits
2.	 Indoor	falls	(at	other	locations	than	the	hall	and	bathroom),	predominantly	during	ADL	
3.	 Outdoor	falls	near	the	home	(garden,	access	path),	predominantly	during	IADL
4.	 Outdoor	 falls	away	 from	home,	occurring	predominantly	during	walking,	cycling,	and	
shopping	for	groceries.
We	concluded	that	type	1	fallers	(indoor	fallers	in	the	hall	and	bathroom	during	lavatory	visits)	
proved	to	belong	to	the	most	inactive	group	(lowest	FAI	score),	having	more	problems	coping	
with	activities	of	daily	living	(highest	GARS	score).	Type	4	fallers	(persons	who	experienced	a	
fall	away	from	home	during	mobility-related	activities)	predominantly	were	younger	(aged	<	
80),	more	active	and	have	the	most	favourable	daily	functioning	(GARS)	scores.	This	group	
seems	to	consist	of	those	elderly	people	who	are	less	frail	and	still	venture	outside.	We	did	
not	find	a	significant	difference	between	injurious	fall	types	in	terms	of	the	consequences	of	
the	fall,	except	for	activity	avoidance	after	the	fall.	Indoor	falls,	with	the	exception	of	those	
in	the	hall	and	bathroom	during	ADL	(type	2	fallers)	 led	to	fewer	fractures	than	the	other	
fall	 types	 (approximately	10%).	 It	has	been	suggested	 that	 indoor	 falls	carry	a	 lower	 risk	
of	injury,	because	indoor	surfaces	may	be	more	absorbing	than	outside	ones	(9),	because	
persons	who	fall	inside	the	house	are	more	likely	to	fall	on	carpeted	floors.	Our	data	tend	to	
support	this	suggestion.	
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Table 3 - Relationship of causes and consequences of the fall with injurious fall types 
 
 Type 1* Type 2† Type 3‡ Type 4§  
Distribution of participants  32 (9.6) 116 (34.8) 38 (11.4) 147 (44.1)  
      
Causes of the fall     0.000 
Intrinsic cause 21 (18.8) 49 (43.8) 13 (11.6) 29 (25.9)  
Extrinsic cause 3 (1.8) 50 (29.6) 20 (11.8) 96 (56.8)  
      
Consequences      
Injury     0.622 
% Major injury 16 (8.9) 58 (32.2) 22 (12.2) 84 (46.7)  
% Minor injury 16 (10.5) 58 (41.2) 16 (10.5) 63 (41.2)  
Injury     0.172 
% Fracture 12 (9.9) 33 (27.3) 15 (12.4) 61 (50.4)  
% No fracture 20 (9.4) 83 (39.2) 23 (10.8) 86 (40.6)  
Recuperation from the fall     0.755 
% ≥ reasonable 21 (8.9) 83 (35.2) 25 (10.6) 107 (45.3)  
% ≤ moderate 11 (11.3) 33 (34.0) 13 (13.4) 40 (41.2)  
 
*Type 1: Indoor falls in the hall and bathroom, during lavatory visit 
†Type 2: Indoor falls (at other locations than the hall and bathroom), during ADL  
‡Type 3: Outdoor falls near the home, predominantly during IADL  
§Type 4: Outdoor falls away from home, occurring during mobility-related activities 
Row totals add up to 100% for each of the categories listed 
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Recuperation from the fall     0.755 
% ≥ reasonable 21 (8.9) 83 (35.2) 25 (10.6) 107 (45.3)  
 ≤ moder te 11 (11.3) 3  ( 4.0) 13 ( 3.4) 40 (41.2)  
 
*Type 1: Indoor falls in the hall and bathroom, during lavatory visit 
†  2: I r f lls (at other locations than the hall and bathroom), during ADL  
‡  3: Outd or falls near the home, predominantly during IADL  
§  4: t r f ll  away from home, occurring during mobility-related activities 
Row totals add up to 100% for each of the ategories listed 
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Table 3 - Relationship of causes and consequences of the fall with injurious fall types 
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†Type 2: Indoor falls (at other locations than the hall and bathroom), during ADL  
‡Type 3: Outdoor falls near the home, predominantly during IADL  
§Type 4: Outdoor falls away from home, occurring during mobility-related activities 
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Table 4 - Relationship of socio-demographic characteristics and health-related 
Characteristics with injurious fall types 
epyT †2 epyT *1 epyT  3‡ Type 4§ P-value 
Distribution of participants within 
fall types 
32 (9.6) 116 (34.8) 38 (11.4) 147 (44.1)  
   
Socio-demographic characteristics   
Ag  630.0  e
% < 80 y  22 rae (8.6) 82 (32.0) 28 (10.9) 124 (48.4)  
% ≥ 80 y  01 rae (13.0) 34 (44.2) 10 (13.0) 23 (29.9)  
 121.0  redneG
 12 elameF % (9.2) (35.1) (8.8) (46.9)  
 11 elaM % (10.5) 36 (34.3) 18 (17.1) 40 (38.1)  
Living  058.0  noitautis 
% Living  41 enola (9.7) 48 (33.3) 15 (10.4) 67 (46.5)  
% Living with a partner 18 (9.6) 68 (36.2) 23 (12.2) 79 (42.0)  
 847.0  noitacude fo leveL
% ≤ primary school 10 (10.6) 33 (35.1) 13 (13.8) 38 (40.4)  
% > primary school 22 (9.2) 83 (34.7) 25 (10.5) 109 (45.6)  
   
Health-related characteristics   
Fear of falling  189.0  
% ≥  22 semitemos (9.7) 80 (35.4) 26 (11.5) 98 (43.4)  
% ≤ almost never 10 (9.3) 36 (33.6) 12 (11.2) 49 (45.8)  
Activity  440.0  ecnadiova 
% ≥  02 semitemos (10.9) 71 (38.8) 24 (13.1) 68 (37.2)  
% ≤ almost never 12 (8.0) 45 (30.0) 14 (9.3) 79 (52.7)  
Perceived health (≥ good)  645.0  
% ≥ g  13 doo (10.3) 105 (34.8) 33 (10.9) 133 (44.0)  
% ≤   )2.54( 41 )1.61( 5 )5.53( 11 )2.3( 1 etaredom 
 
*Type 1: Indoor falls in the hall and bathroom, during lavatory visit 
†Type 2: Indoor falls (at other locations than the hall and bathroom), during ADL  
‡Type 3: Outdoor falls near the home, predominantly during IADL  
§Type 4: Outdoor falls away from home, occurring during mobility-related activities 
Row totals add up to 100% for each of the categories listed 
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*Type 1: Indoor falls in the hall an  bathroom, during lavatory visit 
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Our	finding	that	a	majority	of	the	injurious	falls	took	place	outdoors	is	consistent	with	previous	
reports	(5,	27-29).	Walking	accounted	for	the	largest	proportion	of	the	activities	respondents	
were	engaged	in,	as	was	also	reported	from	previous	studies	(5,	28,	29,	36).	The	younger	
age	group	was	more	often	engaged	in	leisure	activities	and	sustained	more	outdoor	falls.	The	
more	frail	older	persons	in	our	study	tended	to	stay	in	their	own	house	and	predominantly	
fell	during	ADL	and	particularly	during	lavatory	visits.	These	findings	resemble	the	findings	
of	previous	studies,	which	found	that	vigorous	persons	were	more	likely	to	fall	outside	the	
home	during	displacement	activities	such	as	climbing	ladders	or	engaging	in	sports,	while	
frail	older	persons	fell	during	routine	daily	activities	at	home	(37-39).
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Table 5 - ANOVA of health-related characteristics and injurious fall types 
 
 Type 1* 
(n=32) 
Type 2† 
(n=116) 
Type 3‡ 
(n=38) 
Type 4§ 
(n=147) 
P-value 
(ANOVA) 
P-value 
Total health  
complaints 
7.75 6.34 8.26 5.29 0.000 0.010 (types 1 and 4) 
0.000 (types 3 and 4) 
Total FAI|| score 
(0-45) # 
18.94 23.32 21.61 25.03 0.001 0.050 (types 1 and 2) 
0.002 (types 1 and 4) 
Total GARS¶ score 
(11-44) # 
20.16 17.36 19.58 15.90 0.001 0.010 (types 1 and 4) 
0.000 (types 3 and 4) 
 
*Type 1: Indoor falls in the hall and bathroom, during lavatory visit 
†Type 2: Indoor falls (at other locations than the hall and bathroom), during ADL  
‡Type 3: Outdoor falls near the home, predominantly during IADL  
§Type 4: Outdoor falls away from home, occurring during mobility-related activities 
|| Frenchay Activities Index; ¶Groningen Activity Restriction Scale; #the underlined score is the most 
favourable score
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The	present	study	has	some	limitations.	First,	all	subjects	in	our	sample	sustained	an	injurious	
fall	and	attended	the	A&E	department	of	a	hospital	to	get	treatment	for	the	consequences	of	
their	injurious	falls.	We	did	not	include	persons	who	visited	their	GP	with	the	consequences	
of	an	injurious	fall.	Moreover,	we	also	did	not	select	those	persons	who	did	not	seek	medical	
attention	 at	 all	 for	 the	 consequences	 of	 the	 injurious	 fall.	 So,	we	 included	 a	 group	with	
serious	injuries	after	a	fall.	Second,	all	data	were	self-reported.	Although	the	accuracy	of	self-
report	data	remains	unclear,	older	people	are	often	the	only	witnesses	of	their	fall	events,	so	
self-reports	remain	an	important	source	of	information	about	falls	(40).	Third,	it	should	be	
noted	that	that	the	analyses	are	data-driven,	meaning	that	there	was	no	a	priori	hypotheses	
formulated.	HOMALS	was	allowed	to	come	up	with	the	best	partitioning	between	the	four	
fall	types.
	
In	conclusion,	we	succeeded	in	classifying	injurious	falls	based	on	fall	location	and	activity	up	
to	the	moment	of	the	fall.	The	face	validity	of	the	injurious	fall	typology	is	obvious.	We	did	not	
find	any	relationship	between	the	four	injurious	fall	types	and	severity	of	the	consequences	of	
the	fall.	However,	there	seems	to	be	a	difference	in	fall	location	and	activity	up	to	the	moment	
of	the	fall	between	the	younger	and	more	active	elderly,	who	still	go	outdoors,	and	the	more	
frail	older	people	who	tend	to	stay	indoors.	Those	persons	who	fell	outdoors	predominantly	
reported	an	extrinsic	cause	of	 their	 fall,	whereas	 those	persons	who	 fell	 indoors	 reported	
an	 intrinsic	cause.	Our	data	suggests	 that	 in	case	of	a	 faller	 (<	80	year)	who	has	 fallen	
outside	and	a	faller	(≥	80	year)	who	has	fallen	inside	we	should	have	special	attention	for	
extrinsic	causes	and	intrinsic	causes,	respectively.	However,	the	conclusions	reached	in	this	
exploratory	analysis	are	tentative	and	need	to	be	validated	in	a	separate	dataset.
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ABSTRACT
Objective
We	 assessed	which	 risk	 factors	 predict	 new	 falls	 among	 a	 group	 of	 community-dwelling	 injurious	
fallers.	Furthermore,	we	aimed	 to	develop	a	 feasible	 fall	 risk	screening	 tool	 in	order	 to	select	 those	
patients	who	are	at	most	risk	sustaining	a	new	fall.
Study design and Setting
We	 explored	 which	 risk	 factors	 are	 associated	 with	 a	 new	 fall	 among	 community-dwelling	 elderly	
people	aged	≥65	years	who	attended	the	Accident	&	Emergency	department	at	a	University	Hospital	
in	the	Netherlands	(n=333).
Results
A	total	of	15	variables	were	associated	with	a	new	fall	(p<0.05),	of	which	recurrent	falls	in	previous	
years,	consequences	of	previous	falls,	ADL	dependency,	mobility	and	age	were	most	strongly	associated.	
A	multivariable	backward	logistic	regression	model	resulted	in	a	fall	risk	screening	tool	comprising:	age	
(≥	79	year),	recurrent	falls	in	the	previous	year,	experiencing	more	handicaps	associated	with	previous	
fall(s),	and	having	joint	disorders.	The	total	risk	score	of	the	fall	risk	screening	tool	ranges	from	0	to	11,	
which	corresponds	to	a	probability	ranging	from	15%	to	90%.
Conclusion
The	results	indicate	that	the	developed	fall	risk	screening	tool	can	improve	the	efficiency	to	select	people	
at	high-risk	for	sustaining	a	new	fall	in	the	current	study	population.
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INTRODUCTION
Falls and their consequences are increasingly recognised as a serious threat to the health 
and independency of older people (1-3). Approximately one third of all community-dwelling 
people aged 65 years or over sustain at least one fall each year (2-7). As a result of the 
ageing population, the societal burden and costs related with falls will increase further 
unless we are able to take effective preventive measures. 
It	 is	supposed	 that	 reducing	risk	 factors	 for	 falls	prevents	 future	 fall	 incidents.	 In	general,	
these	risk	factors	can	be	classified	as	intrinsic	and	extrinsic	risk	factors.	Intrinsic	risk	factors	
typically	 include	 factors	 such	 as	 balance	 and	 gait	 disorders,	 and	 cognitive	 impairment.	
Extrinsic	risk	factors	are	hazards	in	the	living	environment,	such	as	slippery	floors	or	loose	
carpets	(8-10).	A	fall	can	rarely	be	contributed	to	a	single	intrinsic	or	extrinsic	cause	(1,	11-
16).	In	general	a	fall	is	the	result	of	the	interaction	between	several	intrinsic	and	extrinsic	
risk	factors	(16).	Therefore,	fall	prevention	programmes	should	be	aimed	at	reducing	both	
intrinsic	and	extrinsic	risk	factors	(5-7).
Multifactorial	fall	prevention	programmes	addressing	a	wide	range	of	risk	factors	are	considered	
to	be	 the	most	promising	strategy	 to	prevent	 falls,	especially	 if	 they	are	aimed	at	people	at	
high-risk	(5-7,	17,	18).	However,	a	recent	systematic	review	concluded	that	the	effectiveness	
of	 these	multifactorial	 programmes	 is	 less	 convincing	 than	 previously	 assumed	 (3).	When	
searching	for	possibilities	to	optimise	the	effectiveness	of	multifactorial	programmes	we	may	
consider	optimizing	at	least	two	aspects.	First,	the	way	these	multifactorial	programmes	are	
delivered,	and	second	the	way	the	high-risk	target	populations	are	selected.	The	current	paper	
focuses	on	the	second	aspect,	the	selection	of	persons	at	high-risk	for	falling.	Fall	prevention	
programmes	often	select	high-risk	populations	based	on	risk	factors	such	as	having	a	history	of	
recurrent	or	injurious	falls,	or	having	mobility	impairments	(19).	However,	there	are	indications	
that	 this	 is	 a	 rather	 inefficient	procedure,	because	even	when	one	aims	 to	 select	high-risk	
persons	based	on	these	criteria	(19),	often	a	substantial	number	of	relatively	low	risk	persons	
are	also	included.	Therefore	it	may	be	doubted	whether	the	current	criteria	for	high-risk	status	
are	sufficient.	In	order	to	increase	the	efficiency	of	multifactorial	fall	prevention	programmes	it	
is	of	utmost	importance	to	develop	more	efficient	methods	to	select	older	people	at	high	risk	
for	falls.	This	may	substantially	increase	the	effectiveness	and	efficiency	of	these	programmes.	
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We	recently	evaluated	the	effectiveness	of	a	multifactorial	fall	prevention	programme	among	
community-dwelling	people	aged	65	years	or	over	who	have	visited	the	A&E	department	of	
a	hospital	with	the	consequences	of	a	fall.	The	programme	consists	of	a	detailed	medical	
and	occupational-therapy	assessment	resulting	in	recommendation	and/or	referral	to	relevant	
services	if	indicated	(20).	Results	of	this	randomised	controlled	trial	showed	no	effects	of	this	
programme	on	the	incidence	of	falls	or	daily	functioning	(21).	A	process	evaluation	revealed	
that	 the	practitioners	who	performed	 the	 fall	 prevention	programme	experienced	 that	 the	
group	 of	 selected	 ‘high-risk’	 persons	with	 a	 history	 of	 an	 injurious	 fall	 a	 also	 comprises	
a	substantial	number	of	persons	without	a	high	 fall	 risk	 (22).	 It	 is	 therefore	 important	 to	
explore	whether	an	additional	screening	for	increased	fall	risk	within	a	(potentially)	high-risk	
group	of	injurious	fallers,	can	further	improve	the	selection	of	high-risk	persons,	which	may	
increase	the	efficiency	of	multifactorial	fall	prevention	programmes.	The	primary	aim	of	this	
paper	is	therefore	to	asses	which	risk	factors	predict	new	falls	among	a	group	of	community-
dwelling	injurious	fallers	aged	65	years	of	over.	Furthermore,	dependent	of	the	results	we	
aim	to	develop	a	feasible	fall	risk	screening	tool	for	the	involved	healthcare	professionals,	like	
professionals	working	on	the	A&E	department	of	a	hospital	and	general	practitioners	(GP’s).	
In	this	way	we	hope	to	tailor	the	selection	procedure	more	to	patients	who	are	at	most	in	
need	for	preventive	action.
METHODS
Design
This	study	is	a	secondary	analysis	of	data	obtained	from	the	trial	mentioned	above	(20,	21).	
An	explorative	approach	has	been	used	to	examine	which	variables	predict	new	falls	during	
the	follow	up	period	among	this	group	of	older	people.	Subsequently,	a	fall	risk	screening	
tool	was	developed	in	order	to	identify	persons	who	actually	are	at	high-risk	for	sustaining	a	
new	fall.	
Study population
The	 study	 population	was	 derived	 from	 the	 previously	mentioned	 two-group	 randomised	
controlled	trial	assessing	the	effectiveness	and	cost-effectiveness	of	a	multidisciplinary	fall	
prevention	 programme	 among	 community-dwelling	 people,	 aged	 65	 years	 or	 over	 who	
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attended	 the	 A&E	 department	 of	 a	 hospital	 after	 an	 injurious	 fall	 (20,	 21).	 Participants	
randomly	allocated	to	the	intervention	group	received	a	medical	and	occupational-therapy	
assessment	 followed	 by	 recommendations	 and/or	 further	 referral	 if	 indicated,	 while	
participants	 allocated	 to	 the	 control	 group	 received	usual	 care.	 The	 trial	 had	 a	 follow-up	
period	of	12	months	(20,	21).	A	total	of	333	community-dwelling	elderly	people	aged	65	
years	and	over	living	in	Maastricht	(the	Netherlands)	or	its	surrounding	area	were	included	in	
the	RCT.	As	we	did	not	find	any	effect	of	the	multifactorial	fall	prevention	programme	on	the	
incidence	of	falls	or	daily	functioning,	data	of	all	333	participants	of	the	RCT	were	available	
for	the	current	study.	
Measurements
The	participants	received	a	baseline	questionnaire	which	assessed	the	following	variables:	
•	 Socio-demographic	characteristics:	age;	gender;	living	situation	(living	alone	versus	not	
living	alone);	and	level	of	education	(primary	school	or	less	versus	more	than	primary	
school).	
•	 Fall	History:	Recurrent	falls	in	the	previous	year	(yes/no).	
•	 Handicaps	associated	with	previous	 fall(s):	Falls	Handicap	 Inventory	 (FHI,	18	 items,	
total	score	ranging	from	0	to	72	where	0	is	the	most	favourable	score)	(23).
•	 Health-related	characteristics:	psychoactive	drug	use	(yes/no);	number	of	self-reported	
diseases	 (20	 items);	 number	 of	 self-reported	 health	 complaints	 (19	 items).	 Both	
information	on	the	total	number	of	diseases	(	n=20)	and	health	complaints	(n=19)	as	
well	as	the	presence	of	4	diseases	and	7	health	complaints	individually	was	gathered	
(yes/no).	These	4	diseases	(lung	disease,	joint	disorder,	balance	disorder,	and	history	of	
stroke)	and	7	health	complaints	(Dizziness,	pain,	foot	problems,	problems	with	keeping	
balance,	consequences	of	stroke,	poor	vision	,	and	poor	hearing	were	taken	into	account	
individually	because	the	were	found	to	be	a	risk	factor	for	falling	in	literature(24)	
•	 Activity	and	mobility:	daily	functioning	as	measured	with	the	Frenchay	Activities	Index	
(FAI,	15	items,	total	score	ranging	from	0	to	45	where	45	is	the	most	favourable	score)	
(25);	activities	of	daily	living	(ADL)	and	instrumental	ADL	disability	as	measured	with	
the	Groningen	Activity	Restriction	Scale	(GARS,	11	items,	total	score	ranging	from	11	
to	44	where	11	is	the	most	favourable	score)	(26);	mobility	as	measured	with	the	first	
item	of	the	European	Quality	of	Life	instrument	(EuroQol,	1	item,	three-point	Likert	scale,	
ranging	from	1	(no	problems	walking	about)	to	3	(confined	to	bed))	(27,	28).
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•	 Psychosocial	characteristics:	fear	of	falling	(1	item,	five-point	Likert	scale	ranging	from	1	
(never)	to	5	(very	often));	activity	avoidance	due	to	fear	of	falling	(1	item,	five-point	Likert	
scale	ranging	from	1	(never)	to	5	(very	often));	and	depression	as	measured	with	the	
Hospital	Anxiety	and	Depression	Scale	(subscale	depression	HADS	,	7	items,	total	score	
ranging	from	0	to	21	where	0	is	the	most	favourable	score),	using	the	recommended	
cut-off	point	of	11	(definite	cases	vs.	doubtful/no	cases)	(29,	30);	
•	 Life	style	characteristics:	Alcohol	consumption	(Heavy	alcohol	consumption	was	defined	
as	drinking	18	glasses	or	more	per	week);
•	 Other	fall	related	variables:	Presence	of	dogs	or	cats	in	the	household	(yes/no).	
Furthermore,	participants	recorded	their	falls	continuously	on	a	fall	calendar	during	twelve	
months	after	completing	the	baseline	questionnaire.	They	were	contacted	once	every	month	
by	telephone	by	an	independent	call	centre	to	report	the	falls	they	noted	on	the	calendar.	A	
fall	was	defined	as	an	event	in	which	a	person	is	coming	to	rest	unintentionally	on	the	ground	
or	other	lower	level	(31).	Recurrent	fallers	were	defined	as	fallers	with	two	or	more	falls	in	
the	previous	year.
Data analysis
First,	the	two	categorical	variables	(fear	of	falling	and	activity	avoidance)	and	six	continuous	
variables	(age,	handicaps	associated	with	previous	fall(s),	number	of	self-reported	diseases,	
number	 of	 self-reported	 health	 complaints,	 daily	 functioning,	 ADL	 and	 instrumental	
ADL	 disability,	 and	 depression	 were	 dichotomised	 (yes/no).	 For	 the	 HADS	 we	 used	 the	
recommended	cut-off	value	of	11	(30).	The	cut-off	values	for	the	other	6	continues	variables	
were	determined	based	on	sensitivity	and	specificity.	Sensitivity	and	specificity	were	assessed	
at	different	cut-off	values	for	each	of	the	variables	in	order	to	determine	the	maximum	sum	of	
sensitivity	and	specificity	as	the	statistical	optimal	cut-off	value.	Second,	associations	between	
sustaining	a	fall	within	one	year	follow	up,	as	dependent	variable	and	some	of	the	possible	
predictors	as	independent	variable	were	assessed	by	means	of	univariate	logistic	regression	
(Wald-test).	Third,	in	order	to	come	to	the	most	appropriate	model	to	predict	a	new	fall,	all	
possible	predictors	showing	a	significant	association	with	a	new	fall	(	p<0.05	on	the	Wald-
test),	were	 entered	 simultaneously	 in	 a	multivariable	backward	 logistic	 regression	model.	
Fourth,	variables	were	deleted	from	the	initial	model	on	the	basis	of	lack	of	significance	on	
the	Wald-test	(threshold	for	significance	was	p<0.05),	resulting	in	a	model	comprising	the	
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strongest	predictors	of	a	new	 fall.	The	goodness-of-fit	of	 this	model	was	 tested	using	 the	
Hosmer-Lemeshow	test	(32).	Fifth,	the	probability	of	a	new	fall	for	all	possible	combinations	
of	 outcomes	 from	 the	model	 were	 calculated	 (predicted	 probabilities).	 Sixth,	 to	 facilitate	
the	use	of	the	model	in	clinical	practice,	we	transformed	the	regression	coefficients	of	the	
identified	predictors	of	a	new	fall	in	the	model	(multiplied	with	a	factor	3,	rounded	off	to	the	
nearest	 integer)	 into	aggregated	 total	 risk	 scores	which	can	be	obtained	easily	by	adding	
up	the	scores	of	each	of	the	selected	predictors.	Finally,	a	receiver	operating	characteristic	
(ROC)	curve	was	plotted	to	estimate	the	discriminating	power	of	the	model.	This	is	a	plot	of	
the	sensitivity	against	1-specificity	at	various	cut-off	points	of	the	total	risk	score,	indicating	
at	what	level	of	the	score	patients	will	be	classified	as	fallers	or	non	fallers.	The	area	under	
the	ROC	curve	(AUC)	is	an	estimate	of	how	well	persons	who	fell	will	be	discriminated	from	
persons	who	did	not	fall.	An	AUC	of	1	represents	a	perfect	discrimination,	whereas	an	AUC	
of	0.5	refers	to	a	model	with	no	discrimination	at	all	(33).	In	addition,	positive	and	negative	
predictive	values	(PV+	and	PV-)	were	calculated.
          
RESULTS
Participants
Of	the	333	persons	included	in	the	main	study	(RCT),	190	(57%)	completed	the	total	follow	
up	period.	Therefore	these	will	be	used	for	the	present	analyses.	For	these	190	persons	we	
have	the	complete	fall	history	over	the	one	year	fall	follow-up	period	available.	The	mean	age	
of	these	190	participants	was	74.5	±	6.2	years.	The	majority	was	female	(66.8%),	lived	
together	with	someone	(56.8%)	and	had	more	then	primary	school	education	(75.3%).
We	compared	the	possible	risk	factors	measured	at	baseline	between	the	190	persons	who	
were	enrolled	in	the	current	analyses	and	the	143	participants	who	were	not	enrolled.	The	
latter	group	was	more	dependent	(lower	scores	on	the	GARS	at	baseline,	16.6	versus	18.1,	
p	=	0.047),	reported	more	handicaps	associated	with	previous	fall(s)	(higher	scores	on	the	
FHI,	26.2	versus	19.9,	p	=	0.004),	reported	more	health	complaints	(6.8	versus	5.8,	p	=	
0.034),	had	more	problems	with	walking	(62.9%	versus	48.9%,	p	=	0.011),	and	avoided	
activities	more	because	they	experienced	fear	of	falling	when	doing	those	activities	(63.6%	
versus	48.4%,	p	=	0.006).	
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Falls
Within	the	one	year	follow-up,	86	of	the	190	participants	reported	267	falls.	A	total	of	
39	participants	(20.5%)	reported	one	 fall	and	47	participants	(24.7%)	reported	 two	
or	more	falls.
Cut-off points
Table	1	shows	sensitivity	and	specificity	of	the	optimal	cut-off	points	for	the	categorical	and	
continuous	variables	for	which	no	cut-off	points	were	reported	in	literature.	
		
Predictors of a new fall
Table	2	presents	the	results	of	univariate	logistic	regression	analyses.	A	total	of	15	variables	
were	associated	with	a	new	fall	(p<0.05)	and	were	subsequently	entered	into	a	multivariable	
logistic	regression	model.	In	our	population	recurrent	falls	in	previous	years,	consequences	
of	previous	falls,	ADL	dependency,	mobility	and	age	are	most	strongly	associated	with	a	new	
fall.	
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Table 1 - Sensitivity and specificity of the optimal cut-off points for the dichotomised 
categorical and continuous variables for which no cut-off point was reported 
in literature  
 PS ES tniop ffo-tuc lamitpO ∑  
Age (65-78 vs. ≥  2.811 8.97 4.83  )97
Handicaps associated with previous falls (0-23 vs. ≥24) 52.4 74.0 126.4 
Number of self-reported diseases ((0-1 vs. ≥  1.211 5.63 6.57 )2
Number of self-reported health complaints (0-6 vs. ≥7) 48.8 70.2 119.0 
Daily functioning (0-17 vs. ≥  7.711 5.78 2.03 )81
ADL and instrumental ADL disability (11-14 vs. ≥15) 62.8 65.4 128.2 
Fear of falling (never vs. ≥  3.611 9.72 4.88 )reven tsomla 
Activity avoidance (never, almost never vs. ≥ sometimes) 59.3 60.6 119.9 
 
SE = sensitivity; SP = specificity; ∑  = sum of sensitivity and specificity 
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Table 2 - Univariate odds ratios and 95% confidence intervals for possible predictors 
of a new fall (n=190). 
 
 rof tniop ffo-tuC rotciderp elbissoP
increased fall risk 
OR (95% CI) P-value 
Age (<79 vs. ≥ 79) ≥ 79 2.46 (1.29 – 4.70) 0.006 
Gender (women vs. me  48.0( 55.1nemow )n – 2.87) 0.163 
Living situation (alone vs. not alone)  living alone 1.53 (0.86 – 2.72) 0.151 
Level of education ≤ primary school 0.77 (0.39 – 1.50) 0.443 
Recurrent falls in previous year (no versus yes) yes 5.15 (2.77 – 9.56) 0.000 
Handicaps associated with previous fall(s) ≥24 3.13 (1.70 – 5.76) 0.000 
Lung disease (no vs. yes) yes 0.96 (0.42 – 2.18) 0.926 
Joint disorder (no vs. yes) yes 2.15 (1.17 -3.92) 0.013 
Balance disorder (no vs. yes) yes 1.71 (0.88 – 3.33) 0.112 
History of stroke (no vs. yes) yes 2.91 (1.06 - 8.02) 0.039 
Dizziness (no vs. yes) yes 1.69 (0.92 - 3.12) 0.094 
Pain (no vs. yes) yes 1.11 (0.60 – 2.05) 0.741 
Foot problems (no vs. yes) yes 2.25 (1.16 – 4.35) 0.016 
Problems with keeping balance (no vs. yes) yes 2.07 (1.11 – 3.86) 0.023 
Consequences of stroke (no vs. yes) yes 4.05 (1.26 – 13.07) 0.019 
Poor vision (no vs. yes) yes 1.80 (0.94 – 3.45) 0.077 
Poor hearing (no vs. yes) yes 1.41 (0.77 – 2.56) 0.263 
Number of self-reported diseases ((0-1 vs. ≥2) ≥2 1.78 (0.95 – 3.36) 0.074 
Number of self-reported health complaints ≥7 2.25 (1.24 – 4.08) 0.008 
Psychoactive drug use (no vs. yes) yes 0.70 (0.37 – 1.34) 0.283 
Daily functioning ≥18 3.03 (1.45 – 6.37) 0.003 
Activities of daily living(11-14 vs. ≥15) ≥15 3.19 (1.76 – 5.78) 0.000 
Mobility(no problems walking about vs. ≥ some ≥ problems 2.35 (1.31 – 4.22) 0.004 
Fear of falling (never vs. ≥ almost never) ≥ almost never 2.94 (1.34 – 6.45) 0.007 
Activity avoidance (never vs. ≥ almost never) ≥ sometimes 2.24 (1.25 – 4.01) 0.007 
Dep  40.1( 96.2sesac etinifed noisser – 7.02) 0.042 
Alcohol consumption ≥18 glasses per 0.23 (0.03 – 2.03) 0.187 
Dogs or cats in household (no vs. yes) yes 0.62 (0.28 – 1.37) 0.235 
 
OR = odds ratio
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Table 2 - Univariate odds ratios and 95% confidence intervals for possible predictors 
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Risk of a new fall
All	possible	predictors	showing	an	association	of	p<0.05	were	entered	simultaneously	 in	
a	multivariable	 backward	 logistic	 regression	model,	 resulting	 in	 a	 risk	model	 comprising	
four	predictors:	age	(≥	79	year),	two	or	more	falls	in	the	previous	year,	experiencing	more	
handicaps	associated	with	previous	fall(s)	(FHI	≥24),	and	having	joint	disorders	(see	table	3).	
The	Hosmer-Lemeshow	goodness-of-fit	test	for	the	multivariable	backward	logistic	regression	
was	not	significant	(p=0.72),	indicating	that	the	risk	model	fits	the	data	quite	well.
	
To	facilitate	the	interpretation	of	a	person’s	risk	of	a	new	fall,	the	regression	coefficients	of	the	
identified	predictors	of	a	new	fall	in	the	model	(table	3)	are	multiplied	with	a	factor	3	and	
rounded	off	to	the	nearest	integer.	In	this	way	we	obtained	simple	scores	that	can	be	added	
up	into	a	total	risk	score	(table	4).	In	addition,	table	4	shows	that	the	total	risk	score	of	this	
tool	ranges	from	0,	when	all	predictors	are	absent,	to	11,	when	all	predictors	are	present.	The	
total	risk	scores	and	the	predicted	probabilities	for	a	new	fall	for	all	16	possible	combinations	
derived	from	the	4	variables	in	the	risk	model	are	also	presented	in	table	4.	The	probability	
of	a	new	fall	ranged	from	15%	when	all	predictors	were	absent	to	90%	when	they	all	were	
present.	In	addition,	table	5	demonstrates	that	the	statistically	optimal	cut-off	point	of	the	
fall	risk	screening	tool	is	reached	at	a	total	risk	score	of	5.	At	this	score,	almost	half	of	the	
participants	will	be	classified	into	the	high-risk	group	(49%)	and	67.4%	of	the	participants	
with	a	score	of	5	or	higher	are	correctly	diagnosed	as	a	future	faller	(PV+),	whereas	73.1%	
of	the	participants	with	a	score	below	4	were	correctly	diagnosed	as	no	fallers	(PV-).	The	risk	
of	a	new	fall	in	the	entire	study	population	is	45.3%	(prior	probability).
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Table 3 - Risk model for the prediction of new falls  
eoc noissergeR rotciderP fficient (B) OR (95% CI) 
  57.1- tnatsnoC
Age (≥  )59.4 – 61.1( 04.2 78.0 )97 
Recurrent falls in previous  )54.8 – 82.2( 93.4 84.1 raey
Handicaps associated with previous falls (> 24) 0.79 2.21 (1.13 – 4.43) 
Having joint disorders 0.76 2.13 (1.08 – 4.20) 
 
OR = odds ratio; CI = confidence interval 
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Table 4 - Fall risk screening tool for the prediction of a new fall 
 
 )%( PP erocs ksir latoT srotciderP
None 0 15 
 72 2 )sredrosid tnioj gnivaH( A
B (Experiencing more handicaps associated with previous fall(s) (FHI ≥24))  2 28 
C (Age (≥  92 3 ))raey 97 
 34 4 )raey suoiverp eht ni sllaf erom ro owT( D
AB 4 45 
AC 5 47 
BC 5 48 
AD 6 62 
BD 6 63 
CD 7 65 
ABC 7 66 
ABD 8 78 
ACD 9 79 
BCD 9 80 
ABCD 11 90 
 
PP = predicted probability 
The predicted probability of a new fall can be estimated according the formula: P = 1/[1+e-g] 
Where g = (β0 + β1χ1 + β2χ2 + β3χ3 + β4χ4), β0 is the constant and β1, β2, β3 and β4, are the regression 
coefficients for each of the predictors χ 1, χ 2, χ 3 and χ 4, each coded as 1 if present and 0 if absent in a person. 
Example: a 85 year old person, with no recurrent falls in the previous year, a FHI score of 30 and having a joint 
disorder, has a probability of a new fall within one year of: 1/[1+e-(-1.75+0.87+0.79+0.76)] = 0.66 
CHAPTER 6 
 
126 
 
Table 4 - Fall risk screening tool for the prediction of a new fall 
 
 )%( PP erocs ksir latoT srotciderP
None 0 15 
72 )sredrosid tnioj gnivaHA
B Experiencing more handicaps associ ted with previous fall(s) (FHI ≥24))  2 28
C (Age (≥ 923 ))raey 97 
34 )raey suoiverp eht ni sllaf erom ro owT( D
AB 4 5
C 5 47
C 5 48
A 6 2
BD 6 3
CD 7 65
BC 7 66
AB 8 78
CD 9 79
BCD 9 80 
ABCD 11 90 
 
PP = predicted probability 
The predicted probability of a new fall can be estimated according the formula: P = 1/[1+e-g] 
Where g = (β0 + β1χ1 + β2χ2 + β3χ3 + β4χ4), β0 is the constant and β1, β2, β3 and β4, are the regression 
coefficients for each of the predictors χ 1, χ 2, χ 3 and χ 4, each coded as 1 if present and 0 if absent in a person. 
Example: a 85 year old person, with no recurrent falls in the previous year, a FHI score of 30 and having a joint 
disorder, has a probability of a new fall within one year of: 1/[1+e-(-1.75+0.87+0.79+0.76)] = 0.66 
CHAPTER 6 
 
126 
 
Table 4 - Fall risk screening tool for the prediction of a new fall 
 
 )%( PP erocs ksir latoT srotciderP
None 0 15 
 72 2 )sredrosid tnioj gnivaH( A
B (Experiencing more handicaps associated with previous fall(s) (FHI ≥24))  2 28 
C (Age (≥  92 3 ))raey 97 
 34 4 )raey suoiverp eht ni sllaf erom ro owT( D
AB 4 45 
AC 5 47 
BC 5 48 
AD 6 62 
BD 6 63 
CD 7 65 
ABC 7 66 
ABD 8 78 
ACD 9 79 
BCD 9 80 
ABCD 11 90 
 
PP = predicted probability 
The predicted probability of a new fall can be estimated according the formula: P = 1/[1+e-g] 
Where g = (β0 + β1χ1 + β2χ2 + β3χ3 + β4χ4), β0 is the constant and β1, β2, β3 and β4, are the regression 
coefficients for each of the predictors χ 1, χ 2, χ 3 and χ 4, each coded as 1 if present and 0 if absent in a person. 
Example: a 85 year old person, with no recurrent falls in the previous year, a FHI score of 30 and having a joint 
disorder, has a probability of a new fall within one year of: 1/[1+e-(-1.75+0.87+0.79+0.76)] = 0.66 
110
CHAPTER 6
Figure	1	shows	a	ROC	curve	for	the	current	screening	instrument.	The	AUC	is	0.77	(95%	
CI:	0.70-0.83)	indicating	that	when	we	draw	at	random	one	person	out	of	the	low	risk	group	
and	one	person	out	of	the	high-risk	group,	in	77%	of	the	cases	we	were	able	to	discriminate	
correctly	between	the	two	groups.
Fall risk screening tool
Based	on	the	risk	model	it	is	possible	to	develop	a	simple	fall	risk	screening	tool.	The	four	
predictors	comprising	the	screening	tool	can	be	easily	assessed.	Information	with	regard	to	
age,	recurrent	falls	in	the	previous	year,	and	whether	the	faller	suffers	from	joint	disorders	
can	be	gathered	by	means	of	three	simple	questions.	To	assess	handicaps	associated	with	
the	last	sustained	fall	a	self-administered	questionnaire	has	to	be	completed.	This	can	easily	
be	done	by	 the	patient	 and/or	nurse	 (practitioner)	 at	 the	A&E	department	or	GP	when	a	
faller	presents	with	an	in	injury	resulting	from	a	fall.	With	this	information	it	can	easily	be	
determined	what	risk	a	patient	runs	for	falling	again	(table	4).	
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Table 5 - Sensitivity, specificity and positive and negative predictive values of the fall 
risk screening tool for new falls at different cut-off points 
 
Cut-off points in total 
risk score 
Participant in high-risk group (%) SE 
(%) 
SP 
(%) 
∑  
(%) 
PV+ 
(%) 
PV- 
(%) 
0 versus ≥  8.78 4.45 8.821 6.43 2.49 6.28 2 
0-2 versus ≥  7.97 5.95 6.631 9.25 7.38 7.66 3 
0-3 versus ≥  5.77 8.16 7.831 6.95 1.97 3.16 4 
0-4 versus ≥  1.37 4.76 *5.041 1.37 4.76 2.94 5 
0-5 versus ≥  2.07 4.86 4.731 9.67 5.06 9.24 6 
0-6 versus ≥  9.36 9.37 0.821 5.88 5.93 7.62 7 
0-7 versus ≥  1.36 9.48 8.721 2.59 6.23 0.12 8 
0-8 versus ≥  4.95 0.58 9.611 1.79 8.91 2.31 9 
0-10 versus ≥  5.65 0.001 0.701 0.001 0.7 8.4 11 
 
SE = sensitivity; SP = specificity; ∑  = sum of sensitivity and specificity; PV+ = positive predicted value; 
PV- = negative predicted value; * = maximum ∑  
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DISCUSSION
Main results
The	current	explorative	study	resulted	in	15	risk	factors	which	contribute	to	the	prediction	
of	a	new	fall	among	community-dwelling	people	aged	65	years	or	over	who	have	visited	the	
A&E	department	of	a	hospital	with	the	consequences	of	a	fall.	Based	on	these	15	risk	factors	
a	screening	 tool	was	developed	which	predicts	 the	 risk	of	sustaining	a	new	 fall	among	a	
group	of	community-dwelling	injurious	fallers	aged	65	years	of	over	by	4	predictors	which	
can	be	easily	assessed:	age	(≥	79	year),	two	or	more	falls	in	the	previous	year,	experiencing	
handicaps	associated	with	the	last	sustained	fall(s)	(FHI	≥24),	and	having	joint	disorders.	
After	assessing	whether	these	predictors	are	present	or	not,	it	can	easily	be	determined	what	
risk	a	patient	runs	for	falling	again.	The	total	risk	score	of	the	fall	risk	screening	tool	ranges	
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Figure 1 - ROC curve for the screening tool to predict a new fall; 
AUC=0.71 (0.70-0.83) 
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from	0	to	11,	which	corresponds	to	a	probability	ranging	from	15%	to	90%.	The	optimal	
cut-off	point	of	the	fall	risk	screening	tool	is	reached	at	a	total	risk	score	of	5.	For	this	cut-off	
point,	the	percentage	of	persons	that	were	classified	correctly	as	faller	(sensitivity)	was	67.4%	
(n=68).	 The	 percentage	 of	 persons	who	 did	 not	 fall	 again	 that	were	 classified	 correctly	
as	non	faller	(specificity)	was	73.1%	(n=76).	The	results	 indicate	that	the	developed	fall	
risk	screening	tool	in	this	group	can	improve	the	efficiency	to	select	people	at	high-risk	for	
sustaining	a	new	fall.	
Methodological considerations
Some	 limitations	of	 the	present	study	should	be	discussed.	First,	because	 this	study	was	
not	initially	intended	to	construct	a	screening	tool,	we	did	not	measure	mobility	impairment,	
which	is	generally	considered	to	be	an	important	risk	factor	for	falls	(2,	18,	34-40).	However	
we	measured	 a	 number	 of	mobility	 related	 variables	 (such	 as	mobility	 related	 questions	
of	het	GARS,	FAI	en	EuroQol)	(25-28).	Therefore	it	should	be	doubted	whether	we	would	
have	achieved	a	more	sensitive	screening	tool	when	we	had	included	a	measure	for	mobility	
impairment.	Second,	the	number	of	participants	used	in	the	analyses	of	the	current	study	
was	relatively	small	(n=190),	because	only	those	participants	with	complete	follow-up	data	
on	falls	were	included.	It	might	be	that	by	including	only	those	persons	with	complete	data	
in	the	analyses,	we	excluded	persons	with	a	high-risk	for	falling	again.	This	assumption	may	
be	correct	since	those	persons	were	more	ADL	dependent,	reported	more	health	complaints,	
and	had	more	 problems	with	walking.	However,	 repetition	 of	 the	 analysis	 including	 also	
people	with	 incomplete	data	(for	whom	at	 least	9	of	 the	12	months	of	 the	fall	data	were	
available,	missing	data	were	replaced	by	the	individual	mean	of	valid	data,	n=258),	does	
provide	the	same	results.	However,	further	validation	of	our	fall	risk	screening	tool	in	other	
populations	of	injurious	fallers	is	suggested.	In	addition,	the	role	of	mobility	impairments	as	
predictor	of	future	falls	may	be	investigated	more	extensively.	
Implications for practice
As	stated,	the	optimal	cut-off	point	of	the	fall	risk	screening	tool	is	reached	at	a	total	risk	score	
of	5.	However,	when	we	decrease	or	 increase	the	cut-off	point	 the	sensitivity	respectively	
increases	or	decreases	and	the	specificity	respectively	decreases	or	increases.	The	decision	
whether	to	choose	for	a	higher	sensitivity	and	lower	specificity	or	vice	versa	depends	on	what	
seems	to	be	most	acceptable:	missing	people	at	risk	or	including	people	without	risk	in	the	
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high	risk	group.	The	solution	depends	among	others	from	the	available	(effective)	prevention	
strategies	and	the	related	costs.
According	to	the	present	model,	healthcare	workers	on	an	A&E	department	or	GP’s	should	
primarily	focus	on	four	risk	factors	for	sustaining	a	new	fall	among	persons	who	experienced	an	
injurious	fall:	age	(≥	79	year),	two	or	more	falls	in	the	previous	year,	experiencing	handicaps	
associated	with	previous	fall(s)	fall(s)	(FHI	≥24),	and	having	joint	disorders.	Based	on	the	
outcome	 of	 this	 risk	 assessment	 patients	 should	 be	 offered	 an	 effective	 and	 feasible	 fall	
prevention	programme.
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INTRODUCTION
Falls	and	their	consequences	are	a	major	health	problem	for	both	individuals	and	society.	
Fall	prevention	is	necessary	since	falls	are	associated	with	increased	mortality	and	morbidity.	
In	addition,	falls	are	a	burden	to	older	people	and	their	families.	Falls,	especially	injurious	
falls,	are	also	associated	with	an	increase	in	healthcare	utilization.	In	view	of	the	individual	
and	 societal	 impact	 of	 falls,	 the	 need	 to	 decrease	 the	 number	 of	 falls	 and	 their	 adverse	
consequences	is	obvious.
In	the	Netherlands,	at	the	start	of	our	research	project	in	2002,	there	was	a	clear	need	for	
effective	 fall	 prevention	 programmes	 among	 older	 people.	 In	 the	 preceding	 year	 (2001),	
Gillespie	and	colleagues	had	concluded	in	their	systematic	review	that	health	professionals	
considering	fall	prevention	programmes	should	consider	health	screening	of	older	persons	at	
risk	for	falling,	followed	by	interventions	targeted	at	both	intrinsic	and	extrinsic	risk	factors	of	
individuals	(1).	Furthermore,	in	the	years	2000	and	2001,	guidelines	for	the	prevention	of	
falls	were	introduced	in	the	UK	and	USA	respectively,	recommending	that	multi-component	
fall	 prevention	 programmes	 aimed	 at	 high	 risk	 populations	 of	 older	 persons	 should	 be	
performed	(2,	3).	An	example	of	such	a	multi-component	fall	prevention	programme	was	
a	programme	developed	by	Close	and	colleagues	(4).	This	multidisciplinary	fall	prevention	
programme	consisted	of	a	medical	and	occupational-therapy	assessment	aimed	at	elderly	
people	attending	the	Accident	and	Emergency	(A&E)	department	with	injuries	resulting	from	
a	fall.	The	programme	had	been	evaluated	in	a	randomised	controlled	trial	(PROFET)	in	the	
UK	(4).	The	PROFET	study	demonstrated	that	this	multidisciplinary	intervention,	applied	to	
people	at	risk,	was	highly	effective	in	reducing	the	number	of	recurrent	falls	and	associated	
injuries	 [4].	However,	 proven	 effectiveness	 of	 this	 programme	 in	 an	 experimental	 setting	
in	 the	UK	 is	no	guarantee	 that	 it	will	be	effective	when	 implemented	 in	other	healthcare	
settings.	Therefore,	we	decided	to	evaluate	this	successful	British	programme	within	a	Dutch	
healthcare	setting,	after	adapting	it	for	use	in	the	Dutch	setting	(5,	6).
The	main	objective	of	 the	current	 study	 is	 to	assess	 the	effectiveness	and	 feasibility	of	a	
medical	and	occupational	therapy	programme	to	prevent	falls	and	functional	decline	among	
elderly	 people	 at	 risk,	 compared	 to	 the	 usual	 healthcare	 in	 the	 Netherlands.	 The	 study	
comprised	five	parts,	whose	objectives	are	described	below:
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1.	 To	 assess	 the	 effectiveness	 of	 a	 multifactorial	 medical	 and	 occupational-therapy	 fall	
prevention	programme	among	elderly	people	at	risk,	in	terms	of	falls,	functional	decline,	
and	a	number	of	secondary	outcomes.
2.	 To	assess	the	feasibility	of	this	fall	prevention	programme	for	elderly	people	as	well	as	the	
medical	and	paramedical	practitioners	who	performed	the	assessments.
3.	 To	assess	the	role	of	the	occupational-therapy	part	of	the	fall	prevention	programme	in	
preventing	new	falls	and	functional	decline.	
4.	 To	assess	whether	it	is	possible	to	establish	a	classification	of	injurious	fall	types	based	
on	fall	location	and	activity	up	to	the	moment	of	the	fall.
5.	 To	assess	which	 risk	 factors	predict	new	 falls	among	a	group	of	community-dwelling	
injurious	 fallers	aged	65	years	or	over,	 in	order	 to	achieve	a	better	 selection	of	older	
people	at	high	risk	for	falling.
In	this	chapter,	the	main	findings	of	the	studies	described	in	the	previous	chapters	of	this	
thesis	will	 be	 discussed.	 This	will	 be	 followed	 by	 a	 consideration	 of	 the	 current	 state	 of	
the	 art	 with	 regard	 to	 fall	 prevention	 research	 and	 some	 theoretical	 and	methodological	
considerations.	Finally,	implications	for	practice	and	future	research	will	be	presented.	
MAIN FINDINGS
Effects of the programme
The	 RCT	 showed	 that	 the	multifactorial	 fall	 prevention	 programme	 had	 no	 effect	 on	 the	
primary	outcome	measures	falls	(i.e.	falls,	recurrent	falls,	injurious	falls,	and	time	to	the	first	
fall)	and	daily	functioning,	nor	on	the	secondary	outcome	measures	(recuperation	from	the	
fall,	health	complaints,	perceived	health,	activities	of	daily	 living	 (ADL),	and	 instrumental	
activities	of	daily	 living	(IADL),	disability,	mental	health,	fear	of	 falling,	activity	avoidance,	
social	participation,	and	quality	of	life).	The	per-protocol	analyses	in	which	the	subjects	who	
received	the	complete	intervention	were	compared	with	the	control	group,	and	the	complete	
case	 analyses	 including	 those	 participants	 with	 complete	 data,	 resulted	 in	 comparable	
outcomes.
GENERAL DISCUSSION
120
Feasibility of the programme
The	 process	 evaluation	 revealed	 that	 the	 overall	 programme	was	 judged	 acceptable	 and	
feasible	 for	 both	 practitioners	 and	 participants.	Moreover,	 the	 results	 of	 this	 study	 show	
that	the	programme	was	largely	performed	according	to	protocol.	Although	a	large	majority	
of	 the	participants	 reported	 that	 they	had	benefited	 from	 the	programme,	 the	number	 of	
referrals	 and	 recommendations	 ensuing	 from	 the	medical	 assessments	was	 smaller	 than	
expected	(0.58	per	participant),	especially	when	compared	to	the	recommendations	ensuing	
from	the	occupational-therapy	assessments	(3.57	per	participant).	Participants’	self-reported	
compliance	with	the	advice	to	contact	their	general	practitioner	(GP)	to	be	informed	about	the	
recommendations	and	referrals	resulting	from	the	medical	assessment	was	low	to	moderate.	
However,	participants	who	did	call	their	GPs	and	were	informed	by	their	GPs	with	regard	to	
referrals	and	recommendations	reported	reasonable	to	good	compliance	with	these	referrals	
and	recommendations.
In-depth analysis of the occupational-therapy part of the programme
The	 in-depth	 analysis	 of	 the	 occupational-therapy	 programme	 revealed	 that	 the	
recommendations	 resulting	 from	 the	 occupational-therapy	 assessment	 mainly	 comprised	
instructions	about	behaviour	change	and	services	and	assistive	devices	provided	under	the	
Services	for	the	Disabled	Act	(WVG).	The	instructions	about	behaviour	change	were	most	of	
the	time	confined	to	recommendations	to	reduce	risky	behaviour.	These	recommendations	
were	made	during	the	home	visit	by	the	occupational	therapist	(OT)	but	actual	implementation	
was	not	checked	by	the	therapist	afterwards.	Although,	two	thirds	of	the	recommendations	
regarding	services	and	assistive	devices	covered	by	the	WVG	were	actually	implemented	as	
reported	by	the	participants,	the	implementation	of	these	recommendations	took	on	average	
almost	half	a	year.	These	findings	resulted	in	a	number	of	recommendations	to	improve	the	
occupational-therapy	part	of	the	programme.	First,	we	recommend	the	realization	of	a	reduction	
in	 the	 time	between	 the	home	 visit	 and	 the	 actual	 implementation	 of	 recommendations.	
Second,	participants	should	be	supported	by	the	OT	to	implement	recommended	changes.	
Third,	the	OT	should	use	theory-based	techniques	to	stimulate	behaviour	change	and	use	
follow-up	visits	to	promote	maintenance	of	the	desired	behaviour.
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Circumstances under which falls occur
The	exploratory	study	on	the	circumstances	under	which	injurious	falls	occur	revealed	that	
injurious	falls	in	this	study	can	be	classified	into	specific	fall	types	based	on	the	combination	
of	fall	location	and	activity	up	to	the	moment	of	a	fall.	We	identified	four	injurious	fall	types:
1.	 Indoor	falls	in	the	hall	and	bathroom,	predominantly	during	lavatory	visits.
2.	 Indoor	falls	at	locations	other	than	the	hall	and	bathroom,	predominantly	during	ADL.	
3.	 Outdoor	falls	near	the	home	(garden,	access	path),	predominantly	during	IADL.
4.	 Outdoor	 falls	away	 from	home,	occurring	predominantly	during	walking,	cycling,	and	
shopping	for	groceries.
There	 seems	 to	 be	 a	difference	 in	 fall	 location	 and	activity	 up	 to	 the	moment	 of	 the	 fall	
between	the	younger	and	more	active	older	persons,	who	still	go	outdoors,	and	the	more	
frail	older	people	who	tend	to	stay	indoors.	Those	persons	who	fell	outdoors	predominantly	
reported	an	extrinsic	cause	of	 their	 fall,	whereas	 those	persons	who	 fell	 indoors	 reported	
an	intrinsic	cause.	We	found	no	difference	between	the	four	injurious	fall	types	in	terms	of	
the	consequences	of	the	fall,	except	for	avoidance	of	activity	after	the	fall	(persons	who	fell	
outside	during	mobility	related	activities	were	less	avoidant).
Risk factors for new falls among injurious fallers
The	exploratory	study	which	assessed	which	risk	factors	predict	new	falls	among	a	group	
of	community-dwelling	injurious	fallers	aged	65	years	or	over	yielded	15	risk	factors	which	
contribute	to	the	prediction	of	a	new	fall.	The	15	risk	factors	have	been	used	to	develop	a	
screening	tool	which	predicts	the	risk	of	sustaining	a	new	fall	among	community-dwelling	
injurious	 fallers	 aged	65	 years	 or	 over.	 This	 resulted	 in	 a	 tool	 comprising	 four	 predictors	
which	 can	be	 easily	 assessed:	 age	 (≥	 79	 years),	 two	 or	more	 falls	 in	 the	 previous	 year,	
experiencing	handicaps	 associated	with	 the	previous	 fall(s)	 (score	 on	 the	 Falls	Handicap	
Inventory	≥	24),	and	having	joint	disorders.	Assessing	the	presence	of	these	predictors	in	
injurious	fallers	helps	to	predict	new	falls.	The	area	under	the	curve	(AUC)	is	0.77	(95%	
CI:	0.70-0.83)	indicating	that	in	77%	of	the	cases	we	were	able	to	discriminate	correctly	
between	those	who	experienced	a	new	fall	and	those	who	did	not.
122
CONSIDERATIONS
Some	 theoretical	 and	 methodological	 issues	 should	 be	 considered	 in	 order	 to	 facilitate	
interpretation	of	the	results	of	the	studies	described	in	this	thesis.	First	we	relate	our	results	
to	 the	present	 state	 of	 the	 art	 in	 the	 field	 of	 fall	 prevention.	Second	we	discuss	possible	
explanations	 of	 the	 lack	 of	 effectiveness	 of	 our	 intervention,	 and	 third	 we	 discuss	 some	
methodological	issues	of	our	studies.
Fall prevention: the state of the art
In	the	past	decades	several	systematic	reviews	and	meta-analyses	were	performed	to	assess	
the	 effects	 of	 fall	 prevention	 interventions	 (7-12).	 In	 2004,	 Chang	 and	 colleagues	 (7)	
reported	 in	 their	meta-analyses	 that	multifactorial	 fall	 risk	 and	management	 programmes	
were	effective	in	reducing	both	the	risk	of	falling	(proportion	of	fallers)	and	the	monthly	rate	
of	falling	for	people	at	risk	of	falling	(7).	In	addition,	they	found	that	exercise	programmes	
were	 effective	 in	 reducing	 the	 risk	 of	 falling.	 A	 subsequent	 meta-analysis	 by	Weatherall	
in	 2004	 (11)	 showed	 that	 there	 was	 moderate	 evidence	 of	 efficacy	 of	 fall	 prevention	
particularly	for	multiple	intervention	strategies.	The	meta-regression	done	by	Campbell	and	
colleagues	 (10)	 showed	 that	 multifactorial	 fall	 prevention	 interventions	 were	 effective	 in	
reducing	the	rate	of	falls	among	selected	populations.	In	addition,	Campbell	and	colleagues	
found	 that	 interventions	 addressing	 a	 single	 risk	 factor	 are	 as	 effective	 in	 reducing	 falls	
as	 interventions	with	multiple	components	 (10).	 In	2008,	Gates	and	colleagues	reported	
on	 a	 systematic	 review	 of	multifactorial	 assessment	 and	 intervention	 programmes.	 They	
agreed	 with	 the	 previous	mentioned	 systematic	 reviews	 and	meta-analyses	 that	 fall	 risk	
assessment	and	intervention	appear	to	be	an	attractive	solution	for	fall	prevention.	However,	
Gates	and	colleagues	only	found	evidence	of	a	significant	reduction	in	the	number	of	fallers	
in	higher	intensity	interventions	(interventions	that	actively	provide	treatments	directly	aimed	
at	 reducing	 risk	 factors).	They	 suggest	 that	multifactorial	 interventions	 that	provide	direct	
treatment,	rather	than	only	referral	and	knowledge,	may	be	more	effective	(higher	intensity	
subgroup	risk	ratio	0.84	(95%	CI:	0.74	to	0.96)	(9).	Very	recently	(July	2009),	Gillespie	
and	colleagues	have	updated	their	systematic	review	(12).	Gillespie	and	colleagues	conclude	
that	 multifactorial	 interventions	 integrating	 assessment	 with	 individualised	 intervention,	
usually	involving	a	multi-professional	team,	are	effective	in	reducing	the	number	of	falls	but	
not	in	reducing	the	proportion	of	persons	sustaining	a	fall,	(0.75,	95%	CI:	0.65	to	0.86)	
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and	(0.95,	95%	CI:	0.88	to	1.02)	respectively	(12).	In	contrast	to	Gates	and	colleagues	
they	 found	no	evidence	 that	assessment	and	direct	 intervention	 (high	 intensity)	are	more	
effective	than	assessment	and	referral/knowledge	alone.	They	also	found	no	evidence	that	
multifactorial	 interventions	 are	more	 effective	 in	 participants	 selected	 as	 being	 at	 higher	
risk	of	falling	(12).	Five	systematic	reviews	came	to	the	conclusion	that	multifactorial	risk	
assessment	and	management	programmes	are	likely	to	be	effective	in	reducing	the	number	
of	falls	and/or	the	proportion	of	fallers	among	older	people	(7-12).	However,	the	evidence	
on	which	 these	 conclusions	 are	 based	 is	moderate	 and	 sometimes	 conflicting.	 This	 also	
concerns	those	multifactorial	programmes	which	comprise	direct,	high	intensity	treatments.
The	outcomes	reported	by	Gillespie	and	colleagues	(12)	regarding	the	subgroup	analysis	by	
intensity	of	the	intervention	failed	to	confirm	the	finding	of	Gates	and	colleagues	(9),	which	is	
possibly	due	to	differences	in	inclusion	criteria	and	the	number	of	completed	trials	available	
for	inclusion	in	both	reviews.	
Why was our fall prevention programme not effective?
As	stated	before,	the	multifactorial	fall	prevention	programme	described	in	this	thesis	was	
based	on	a	multi-component	programme	to	prevent	 falls	among	elderly	people	developed	
by	Close	and	colleagues	(4).	The	programme	was	also	 in	 line	with	 the	recommendations	
resulting	from	two	fall	prevention	guidelines	from	the	UK	and	USA	(3,	13)	and	the	results	
of	the	systematic	review	done	by	Gillespie	et	al	in	2003	(1).	At	the	start	of	our	project	this	
was	 the	best	available	evidence	 regarding	how	to	prevent	 falls	among	older	persons	who	
attended	the	A&E	department	as	a	result	of	a	 fall.	Despite	 the	promising	results	 from	the	
PROFET	study	in	the	UK	(4),	our	effect	evaluation	showed	that	the	adapted	Dutch	version	
of	 this	programme	had	no	 favourable	effects	on	 the	number	of	 fallers	 in	 the	Netherlands	
(14).	Therefore,	a	number	of	aspects	of	our	multifactorial	fall	prevention	programme	need	to	
be	considered	in	order	to	gain	insight	into	the	possible	reasons	for	the	lack	of	effectiveness:	
a)	 the	adaptations	made	 to	 the	 intervention	 in	order	 to	 integrate	 it	 into	 the	Dutch	health	
system;	b)	the	small	numbers	of	recommendations	and	referrals	resulting	from	the	medical	
assessment;	and	c)	the	content	of	the	intervention	programme.
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a)	The	adaptations	made	to	the	intervention
In	order	to	facilitate	future	implementation	of	the	intervention	programme	in	Dutch	regular	
healthcare,	we	involved	the	GPs	in	our	intervention	programme	and	decided	that	services	
and	 assistive	 devices	 recommended	 by	 the	 occupational	 therapist	 should	 be	 provided	
according	to	the	WVG,	which	was	implemented	by	the	municipal	authorities	of	the	research	
region	(15).	With	hindsight,	involving	the	participants’	GPs	and	the	fact	that	recommended	
services	had	to	be	provided	according	to	the	WVG	had	several	negative	consequences	for	the	
effectiveness	and	feasibility	of	our	programme.
First,	 involving	 the	 GP	 resulted	 in	more	 time	 expiring	 between	 the	moment	 the	 patients	
received	 referrals	 and/or	 recommendations	 resulting	 from	 the	 medical	 assessment	 and	
the	actual	 implementation	of	 those	referrals	and/or	recommendations.	 It	may	therefore	be	
possible	that	participants	already	sustained	a	new	fall	before	the	risk	factors	assessed	during	
the	medical	assessment	were	addressed.
Second,	participants	had	to	call	their	GPs	to	be	informed	about	the	results	of	the	medical	
assessment.	However,	half	of	the	participants	did	not	call	their	GPs	and	therefore	were	not	
informed	about	possible	recommendations	and/or	referrals.
Third,	in	line	with	this,	it	is	possible	that	the	GPs	did	not	follow	up	all	the	recommendations	
made	by	the	geriatrician	who	was	responsible	for	the	medical	assessment.	A	possible	reason	
for	not	following	the	geriatrician’s	suggested	referrals	and/or	recommendations	may	be	the	GP	
did	not	agree	with	the	recommendation(s).	Involving	the	GP	in	the	intervention	programme	
turned	 out	 to	 be	 an	 inefficient	 procedure	 and	 is	 likely	 to	 have	 contributed	 to	 the	 lack	 of	
effectiveness	of	our	programme.
Finally,	the	decision	that	services	and	assistive	devices	recommended	by	the	OT	should	be	
provided	according	to	the	WVG	resulted	in	a	relatively	long	period	(on	average	6	months)	
between	 the	 home	 visit	 by	 the	 OT	 and	 the	 actual	 implementation	 of	 the	 recommended	
services	and	assistive	devices.	Due	to	this	time	delay,	it	is	possible	that	persons	participating	
in	our	 study	sustained	a	new	 fall	before	 the	 risk	 factors	which	were	assessed	during	 the	
medical	and	occupational-therapy	assessments	had	been	addressed.	
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b)	The	small	numbers	of	recommendations	and	referrals	
The	 lack	of	effectiveness	of	our	programme	may	also	be	explained	by	 the	relatively	small	
number	of	referrals	and	recommendations	ensuing	from	the	medical	assessment.	This	may	
be	the	result	of	several	factors.
First	it	is	possible	that	we	did	not	select	the	high-risk	group	we	intended	to	select.	A	high-
risk	group	for	falling	is	often	identified	by	a	history	of	recurrent	falls,	a	fall	requiring	medical	
attention,	or	an	abnormality	of	gait,	balance,	or	both	(2,	16).	The	population	selected	for	our	
study	meets	a	least	two	of	these	criteria,	since	the	participants	attended	the	A&E	department	
of	a	hospital	and	had	a	history	of	recurrent	falls.	However,	the	process	evaluation	revealed	
that	the	practitioners	who	implemented	the	programme	found	that	the	group	we	selected	for	
participation	also	comprised	a	substantial	number	of	persons	who	were	not	at	high	risk	for	
falls	(17).	The	argument	that	the	small	number	of	referrals	and	recommendations	may	be	
related	to	this	factor	seems	to	be	supported	by	the	fact	that	the	population	in	our	trial	was	
somewhat	younger	compared	with	that	in	the	PROFET	study	of	Close	and	colleagues	(74.9	
versus	78.2	years).	In	addition,	only	a	small	number	of	participants	died	during	our	study	
compared	with	the	PROFET	study	(n	=	6,	2%	versus	n	=	46,	12%).	Finally,	none	of	our	
participants	moved	into	a	home	for	the	elderly	or	nursing	home	during	the	study	in	contrast	to	
36	participants	(18%)	in	the	PROFET	study.	Based	on	this,	it	seems	that	our	population	was	
in	a	better	condition,	which	is	likely	to	be	related	to	a	lower	risk	of	falls.	However,	when	we	
observe	the	recurrent	falls	sustained	by	persons	in	our	control	group	during	the	trial	period,	
the	number	of	(recurrent)	falls	is	comparable	to	the	number	of	(recurrent)	falls	reported	in	the	
study	of	Close	and	colleagues	and	other	comparable	studies	(4,	18,	19).
Second,	the	small	number	of	referrals	and	recommendations	resulting	from	the	assessments	
may	 be	 explained	 by	 the	 possibility	 that	 our	 population	 already	 received	 sufficient	 care,	
meaning	that	possible	risk	 factors	were	assessed	and	addressed	during	regular	care.	This	
would	mean	that	our	intervention	does	not	add	extra	treatment	possibilities	to	regular	care,	
which	has	resulted	in	a	lack	of	contrast	between	our	intervention	and	regular	care.	However,	
the	fact	that	the	number	of	recurrent	falls	in	our	control	group	was	comparable	to	that	in	the	
study	of	Close	and	other	studies	does	not	indicate	that	usual	care	in	our	study	was	better	in	
preventing	falls	than	usual	care	in	those	other	studies.	
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c)	The	content	of	the	intervention	programme.
Finally	 the	 lack	 of	 effectiveness	 of	 the	 intervention	 programme	may	 be	 explained	 by	 the	
fact	that	the	programme	did	not	include	an	exercise	component.	Several	systematic	reviews	
revealed	that	exercise	is	an	intervention	component	with	proven	effectiveness	(7,	8,	12,	20).	
The	process	evaluation	revealed	that	only	four	of	our	participants	received	a	recommendation	
that	may	be	related	to	exercise	(referral	to	physiotherapist).	
Methodological issues
Below	we	discuss	a	number	of	methodological	issues	regarding	the	studies	presented	in	this	
thesis.
First,	 due	 to	 the	design	of	 our	 study	 it	 is	 possible	 that	 the	GPs	 involved	 in	 our	 trial	 had	
both	intervention	and	control	persons	in	their	medical	practices.	Therefore,	our	intervention	
programme	may	 have	 influenced	 the	 regular	 treatment	 of	 patients	 in	 the	 control	 group.	
However,	 the	 referrals	 and	 recommendations	 for	 the	 patients	 in	 the	 intervention	 group	
resulted	from	an	individualised	assessment	and	were	tailor	made.	Moreover,	the	GPs	did	not	
know	which	patients	participated	in	the	control	group	of	our	study.	Therefore,	we	assume	
that	a	possible	contamination	effect	is	negligible.
Second,	with	regard	 to	 the	process	evaluation	(Chapter	3),	 the	outcomes	may	have	been	
influenced	by	socially	desirable	answers	given	by	both	participants	and	practitioners	involved.	
Although	 we	 have	 tried	 to	 avoid	 desirable	 answers	 by	 emphasizing	 that	 their	 answers	
would	not	affect	their	future	treatment	or	work,	we	cannot	exclude	the	possibility	that	both	
participants	and	practitioners	 suppressed	 some	negative	aspects	 they	perceived.	We	also	
did	not	 involve	 the	GPs	 in	 our	 process	 evaluation.	 Since	we	did	not	 gather	 data	 directly	
from	the	GPs,	we	do	not	have	information	regarding	their	opinions	about	the	fall	prevention	
programme	and	their	motives	for	not	complying	with	all	recommendations	and/or	referrals	
resulting	from	the	medical	assessments.
Third,	according	to	the	in-depth	analysis	of	the	occupational-therapy	part	of	our	programme	
(Chapter	 4),	 the	 assessment	 resulted	 in	301	 recommendations	with	 regard	 to	 behaviour	
change.	 However,	 recommendations	 on	 behaviour	 change	 were	 limited	 to	 pointing	 out	
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a	 person’s	 fall-related	 risk	 behaviour	 during	 one	 home	 visit	 and	 suggesting	 a	 change	 in	
behaviour	to	reduce	their	fall	risk	in	the	future.	It	is	doubtful	whether	this	single	contact	is	
sufficient	to	result	in	an	actual	change	of	the	behaviour	as	recommended	(9)
Fourth,	 regarding	 our	 study	 of	 the	 relationship	 between	 location	 and	 activity	 in	 injurious	
falls	(Chapter	5),	it	should	be	mentioned	that	all	persons	in	our	sample	attended	the	A&E	
department	of	a	hospital	with	the	consequences	of	injurious	falls.	We	did	not	select	persons	
who	visited	their	own	GPs	and	those	persons	who	did	not	seek	medical	attention	at	all	for	
the	consequences	of	their	falls.	So,	we	only	included	a	group	with	serious	injuries	resulting	
from	a	fall.	This	may	have	compromised	the	representativeness	of	our	study	population	for	
this	part	of	our	 study.	Furthermore,	 it	 should	be	noted	 that	 the	analyses	are	data-driven,	
meaning	that	no	a	priori	hypotheses	were	formulated.	The	homogeneity	analysis	by	means	of	
alternating	least	squares	(HOMALS)	was	allowed	to	determine	the	best	partitioning	between	
the	four	fall	types.	Therefore,	the	results	should	be	replicated	in	other	populations.
Finally,	 it	 should	 be	mentioned	 that	 our	 study	 assessing	 risk	 factors	 to	 predict	 new	 falls	
among	a	group	of	community-dwelling	injurious	fallers	aged	65	years	or	over	(Chapter	6)	was	
initially	not	intended	to	construct	a	screening	tool.	Therefore,	we	did	not	measure	mobility	
impairment,	which	is	generally	considered	to	be	an	important	risk	factor	for	falls	(18,	21-
28).	However,	mobility	impairment	was	assessed	by	means	of	self-report	using	a	number	
of	mobility	 related	variables	 (such	as	mobility	 related	questions	of	 the	Groningen	Activity	
Restriction	Scale	(GARS),	the	Frenchay	Activities	Index	(FAI)	and	the	European	Quality	of	Life	
instrument	(EuroQol))	(29-32).	Therefore	it	is	doubtful	whether	we	would	have	achieved	a	
more	sensitive	screening	tool	if	we	had	included	a	measure	for	mobility	impairment.
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CONCLUSION AND RECOMMENDATIONS
Conclusion	 	 	 	 	 	 	 	 	 	
Our	 fall	prevention	programme	comprising	medical	and	occupational-therapy	assessment	did	
not	have	favourable	effects	on	falls	and	daily	functioning	among	older	persons	of	65	years	and	
over	who	had	sustained	an	 injurious	 fall.	Nevertheless,	 the	programme	proved	to	be	 feasible	
and	acceptable	for	both	the	participants	and	the	practitioners	who	performed	the	medical	and	
occupational-therapy	assessments.	There	still	remains	a	great	need	for	effective	fall	prevention	
strategies,	because	falls	bring	about	substantial	mortality,	morbidity,	and	suffering	for	older	people	
and	their	relatives,	and	considerable	healthcare	costs	(28).	Based	on	the	findings	and	experiences	
from	the	current	study,	we	do	not	recommend	implementation	of	our	fall	prevention	programme	
in	its	current	form.	It	is	of	utmost	importance	to	improve	several	aspects	of	the	programme	and	to	
assess	whether	these	adaptations	will	result	in	greater	effectiveness	and	efficiency.
Recommendations for clinical practice	 	 	 	 	 	
We	recommend	three	major	adjustments	to	improve	the	efficiency	and	effectiveness	of	our	
fall	prevention	programme:	a)	adding	an	exercise	component;	b)	improving	the	selection	of	
the	target	population;	and	c)	decreasing	barriers	to	implementation.
a)	Adding	an	exercise	component	 	 	 	 	 	 	 	
We	 recommend	 the	 addition	 of	 an	 exercise	 component	 to	 our	 multifactorial	 fall	 prevention	
programme,	 as	 this	 has	 proven	 to	 be	 the	 most	 effective	 single	 fall	 prevention	 intervention	
component	(7,	33).
b)	Improving	the	selection	of	the	target	population.	 	 	 	 	 	
In	order	to	increase	the	efficiency	of	our	programme	it	should	be	aimed	at	persons	who	are	
at	relatively	high	risk	of	sustaining	a	new	fall.	We	therefore	recommend	using	the	screening	
tool	we	developed	(Chapter	5).
c)	Decreasing	barriers	to	implementation	 	 	 	 	 	
In	order	to	improve	fall	prevention	in	clinical	practice,	possible	barriers	to	implementation	
should	be	overcome	(34-37).	These	barriers	can	be	subdivided	into	logistical	and	systematic	
factors	 (34,	38),	patient	 factors	 (34,	35),	and	physician/GP	 factors	 (35,	37,	39).	Below	
these	three	factors	are	described	in	more	detail.
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Logistical and systematic factors	 	 	 	 	 	 	 	
The	present	study	revealed	that	the	time	gap	between	a	person	attending	the	A&E	department	
after	 a	 fall	 and	 actual	 action	 taken	 in	 order	 to	 prevent	 future	 falls	 may	 have	 negatively	
influenced	the	effectiveness	and	efficiency	of	our	intervention	programme.	It	therefore	seems	
very	 important	 that	 the	 factors	 causing	 this	 time	 delay	 are	 addressed	 in	 the	 future.	We	
recommend	performing	the	medical	assessment	within	two	weeks	after	attending	the	A&E	
department	for	those	directly	discharged	home,	and	around	discharge	for	those	admitted	to	
hospital	after	the	fall.	Moreover,	the	occupational-therapy	assessment	should	be	performed	
within	 two	weeks	after	 the	patient	 is	discharged	home.	To	 further	 increase	 the	efficiency,	
the	 geriatrician	 under	 whose	 guidance	 the	 medical	 assessment	 is	 performed	 should	 be	
permitted	to	refer	patients	directly	to	relevant	services	instead	of	having	the	GP	implement	
the	referrals.	To	inform	the	GP,	the	geriatrician	and	occupational	therapist	should	send	the	GP	
a	comprehensive	report	on	the	outcomes	of	the	assessments	and	the	actions	already	taken.	
This	would	allow	the	GPs	to	continue	and	coordinate	the	fall	prevention	measures	initiated	
or	 implemented	 by	 the	 geriatrician	 and	 occupational	 therapist.	 In	 order	 to	 realise	 these	
recommended	adaptations,	it	is	important	that	all	professionals	directly	or	indirectly	involved	
in	the	implementation	of	the	programme	have	regular	contact	in	order	to	facilitate	successful	
implementation	of	the	adapted	programme.	Furthermore,	integrating	the	adapted	programme	
in	a	falls	clinic	could	also	be	considered,	because	within	a	falls	clinic	the	lines	between	the	
different	disciplines	are	short	and	referrals	can	be	made	directly.	To	our	knowledge,	 there	
have	been	a	 few	studies	 that	 reported	on	 the	outcomes	of	 falls	clinics	 (40,	41).	Overall,	
these	studies	have	indicated	substantial	reductions	(between	35%	and	77%)	in	falls	in	high	
falls–risk	populations	(40,	41).	However,	further	research	to	assess	(cost-)	effectiveness	is	
needed.	
Patient factors	 	 	 	 	 	 	 	 	
Patient	compliance	with	the	referrals	and	recommendations	resulting	from	both	the	medical	
and	occupational-therapy	assessments	needs	to	be	improved.	To	increase	compliance	with	
the	referrals	and	recommendations,	patients	should	be	supported	over	a	period	of	time	to	
comply	with	the	recommended	referrals	and	to	achieve	the	recommended	changes.	Referrals	
and	recommendations	resulting	from	the	medical	assessment	should	be	given	extra	attention	
during	subsequent	consultations.	For	the	recommendations	resulting	from	the	occupational-
therapy	assessment,	follow-up	visits	should	be	performed	to	check	whether	the	services	and	
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assistive	devices	are	actually	implemented	and	are	being	correctly	used.	Furthermore,	the	
occupational	therapists	should	use	theory-based	techniques	to	stimulate	behaviour	change	
and	use	follow-up	visits	 to	encourage	behaviour	change	and	promote	maintenance	of	 the	
desired	behaviour.
Physician/GP factors	 	 	 	 	 	 	 	 	
In	the	Netherlands,	 in	the	education	of	(future)	physicians/GPs,	more	attention	should	be	
paid	 to	 the	 aetiology	 and	 prevention	 of	 falls	 in	 older	 persons.	 Fall	 prevention	 should	 be	
increasingly	integrated	in	regular	healthcare.	Guidelines	for	the	prevention	of	falls	should	be	
formulated	and	implemented	based	on	the	current	state	of	 the	art.	This	 integration	of	 fall	
prevention	in	regular	care	may	increase	the	chances	of	successful	implementation	of	effective	
(evidence	based)	fall	prevention	strategies	in	the	future.
Recommendations for future research
First,	 we	 recommend	 exploration	 of	whether	 our	 conclusion	 that	 injurious	 fallers	 can	 be	
subdivided	into	four	injurious	fall	types	can	be	confirmed	in	other	populations	of	injurious	
fallers.	
Second,	further	validation	of	our	fall	risk	screening	tool	is	needed	to	confirm	our	hypothesis	
that	this	tool	can	distinguish	between	injurious	fallers	with	low	and	high	fall	risks.
	
Third,	we	recommend	that	 in	 the	Netherlands	 fall	prevention	research	should	 focus	more	
on	 implementation	 research,	 in	 order	 to	 gain	 additional	 insight	 into	 how	 to	 disseminate	
successful	fall	prevention	strategies	in	regular	healthcare.	The	reason	for	this	is	that	in	the	
past	several	 fall	prevention	strategies	which	were	effective	 in	other	healthcare	settings	(4,	
19,	42-44),	turned	out	to	be	ineffective	in	the	Netherlands	(14,	45,	46).	We	need	to	create	
additional	insight	into	factors	explaining	this	lack	of	effectiveness.	It	is	therefore	important	to	
include	a	detailed	process-evaluation	in	fall	prevention	studies	in	the	Netherlands	and	to	pay	
more	attention	to	the	qualitative	evaluation	of	implementation	processes	in	the	field	of	fall	
prevention	in	the	Netherlands.	
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Falls	severely	threaten	the	health	of	older	persons	and	can	have	a	considerable	impact	on	
older	persons	and	their	relatives.	Furthermore,	falls	place	a	heavy	burden	on	the	healthcare	
systems	in	many	countries.	About	one	third	of	community-dwelling	older	people	aged	65	
years	and	over	fall	at	least	once	each	year.	Fallers	who	have	sustained	a	fall	are	more	likely	
to	 sustain	 further	 falls.	 In	 approximately	 20%	 of	 falls,	medical	 attention	 is	 needed,	 and	
about	10%	of	the	falls	experienced	by	people	65	years	and	over	result	in	major	injuries	(e.g.	
fractures,	 joint	distortions	and	dislocations,	and	 severe	head	 injuries).	Persons	who	have	
sustained	a	fall	show	increased	morbidity	and	healthcare	utilization,	resulting	in	increased	
healthcare	costs.	Even	 if	a	 fall	does	not	 result	 in	any	kind	of	physical	 injury,	 it	can	have	
psychosocial	consequences	such	as	fear	of	falling	and	associated	avoidance	of	activity.
In	view	of	the	impact	and	consequences	of	falls,	it	 is	important	to	develop	fall	prevention	
strategies.	Due	to	the	multifactorial	origin	of	falls,	a	multifactorial	fall	prevention	strategy,	aimed	
at	more	than	one	risk	factor	simultaneously,	seems	to	be	beneficial.	One	such	multi-faceted	
programme	 to	 prevent	 falls	 among	 elderly	 people	 attending	 the	Accident	 and	Emergency	
(A&E)	department	after	an	 injurious	 fall	 is	 the	multidisciplinary	programme	developed	by	
Close	 and	 colleagues.	 This	 programme,	 comprising	 a	 medical	 and	 occupational-therapy	
assessment,	was	highly	effective	in	reducing	the	number	of	recurrent	falls	and	associated	
injuries	in	London	(United	Kingdom).	Since	characteristics	of	the	participants	and	healthcare	
setting	appear	to	be	critical,	it	cannot	be	automatically	assumed	that	when	a	fall	prevention	
programme	is	effective	in	a	specific	healthcare	setting,	this	will	be	also	the	case	in	another	
healthcare	setting.	We	therefore	evaluated	the	effectiveness	and	feasibility	of	this	intervention	
in	a	randomised	controlled	trial	(RCT)	in	the	Netherlands.
Chapter	 1	 comprises	 a	 general	 introduction	 to	 the	 research	 subject.	 It	 reports	 on	 the	
epidemiology	and	consequences	of	falls,	causes	and	risk	factors	of	falls,	and	the	prevention	
of	 falls.	 The	main	 objective	 of	 this	 thesis	 is	 to	 assess	 the	 effectiveness	 and	 feasibility	 of	
a	medical	and	occupational-therapy	programme	 to	prevent	 falls	and	 functional	decline	 in	
elderly	people	who	have	sustained	an	injurious	fall.	In	addition	it	explores	opportunities	to	
improve	the	prevention	of	injurious	falls.	The	aims	of	this	study	are:
1.	 To	 assess	 the	 effectiveness	 of	 a	 multifactorial	 medical	 and	 occupational-therapy	 fall	
prevention	programme	among	elderly	people	at	risk,	in	terms	of	falls,	functional	decline,	
and	a	number	of	secondary	outcomes.
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2.	 To	assess	the	feasibility	of	this	fall	prevention	programme	for	elderly	people	as	well	as	the	
medical	and	paramedical	practitioners	who	performed	the	assessments.
3.	 To	assess	the	role	of	the	occupational-therapy	part	of	the	fall	prevention	programme	in	
preventing	new	falls	and	functional	decline.	
4.	 To	assess	whether	it	is	possible	to	establish	a	classification	of	injurious	fall	types	based	
on	fall	location	and	activity	up	to	the	moment	of	the	fall.
5.	 To	assess	which	 risk	 factors	predict	new	 falls	among	a	group	of	community-dwelling	
injurious	fallers	aged	65	years	or	over,	in	order	to	achieve	a	better	selection	of	people	at	
high	risk	for	falling.
Chapter	2	presents	the	results	of	the	two-group	RCT	assessing	the	effects	of	the	multifactorial	
fall	prevention	programme.	A	total	of	333	participants	who	were	eligible	to	participate	in	this	
study	were	randomly	allocated	to	the	intervention	(n	=	166)	and	control	(n	=	167)	groups.	
Results	 showed	no	significant	 favourable	differences	between	 the	 two	groups	 in	 terms	of	
falls,	daily	functioning,	or	any	other	secondary	outcome	after	four	and	twelve	months	follow-
up.	Since	our	multidisciplinary	fall	prevention	programme	among	community-dwelling	older	
persons	was	not	effective	in	preventing	falls	and	functional	decline	in	this	Dutch	healthcare	
setting,	 we	 do	 not	 recommend	 implementing	 the	 programme	 in	 its	 current	 form	 in	 the	
Netherlands.	
Chapter	3	describes	the	process	evaluation	which	was	performed	alongside	the	trial	in	order	
to	assess	 the	 feasibility	of	our	 fall	prevention	programme.	 In	addition,	we	tried	 to	 identify	
factors	which	might	explain	the	lack	of	effectiveness	of	our	programme.	Data	were	collected	
from	all	 participants	 allocated	 to	 the	 intervention	 group	 (n	=	166)	 and	 the	 practitioners	
who	performed	the	medical	and	occupational-therapy	assessments	(n	=	8).	This	process	
evaluation	revealed	that	97%	of	the	protocol	items	were	carried	out	according	to	protocol.	
The	number	of	referrals	and	recommendations	ensuing	from	the	medical	assessment	was	
relatively	 small.	 Participants’	 self-reported	 compliance	 as	 regards	 contacting	 their	 GPs	
to	 be	 informed	 of	 the	 recommendations	 and/or	 referrals	was	 low	 to	moderate.	However,	
whenever	 the	 participants	 actually	 received	 the	 recommendations	 and/or	 referrals,	 self-
reported	compliance	was	reasonable	to	good.	Both	participants	and	practitioners	judged	the	
programme	to	be	feasible	and	a	large	majority	of	participants	reported	they	had	benefited	
from	the	programme.	The	relatively	low	numbers	of	referrals	and	recommendations	and	the	
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participants’	disappointing	compliance	with	the	advice	to	contact	their	GPs	are	likely	to	be	
the	main	factors	which	are	responsible	for	the	lack	of	effectiveness	of	our	programme.
Chapter	 4	 reports	 on	 the	 in-depth	 analysis	 of	 the	 occupational-therapy	 part	 of	 the	
multidisciplinary	 fall	 prevention	programme,	 in	 order	 to	 gain	 insight	 into	 the	 contribution	
of	the	occupational-therapy	part	of	the	programme	to	the	reduction	in	falls	and	functional	
decline.	 In	 contrast	 to	 the	medical	 part	 of	 the	programme,	 the	occupational-therapy	part	
resulted	 in	 a	 substantial	 number	 of	 referrals	 and	 recommendations	 which	 were	 directly	
communicated	to	the	participants.	The	study	population	comprised	166	participants	allocated	
to	 the	 intervention	 group	 of	 the	 RCT,	 two	 occupational	 therapists	 (OTs),	 and	 one	 official	
from	 each	 of	 the	 five	 participating	 municipalities.	 The	 occupational-therapy	 programme	
resulted	in	a	total	of	457	recommendations.	Overall,	about	two	thirds	of	all	recommendations	
concerned	advice	about	behaviour	change,	predominantly	comprising	recommendations	to	
reduce	 risk.	 Sixty-five	 per	 cent	 of	 the	 recommendations	 regarding	 services	 and	 assistive	
devices	were	implemented.	It	took	on	average	half	a	year	to	implement	the	recommended	
home	modifications.	To	improve	the	occupational-therapy	programme	we	suggest	more	rapid	
implementation	of	recommendations.	Second,	participants	should	be	supported	to	achieve	
recommended	changes.	Furthermore,	the	occupational	therapists	should	use	theory-based	
techniques	to	stimulate	behaviour	change	and	use	follow-up	visits	to	promote	maintenance	
of	the	desired	behaviour.
	
Chapter	5	reports	on	a	study	which	assessed	whether	it	is	possible	to	establish	a	classification	
of	 injurious	fall	 types	based	on	fall	 location	and	activity	up	to	the	moment	of	the	fall.	We	
carried	 out	 an	 exploratory,	 cross-sectional	 study	 to	 identify	 injurious	 fall	 types	 based	 on	
location	of	the	fall	and	activity	up	to	the	moment	of	the	fall.	HOMALS	(homogeneity	analysis	
by	means	of	alternating	least	squares)	resulted	in	a	classification	of	four	injurious	fall	types:	
1)	 Indoor	 falls	 related	 to	 lavatory	 visits	 (hall	 and	bathroom);	2)	 Indoor	 falls	 during	 other	
activities	of	daily	living;	3)	Outdoor	falls	near	the	home	during	instrumental	activities	of	daily	
living;	4)	Outdoor	falls	away	from	home,	occurring	during	walking,	cycling,	and	shopping	for	
groceries.	There	was	no	relationship	between	the	four	injurious	fall	types	and	severity	of	the	
consequences	of	the	fall.	However,	there	seems	to	be	a	difference	in	fall	location	and	activity	
up	to	the	moment	of	the	fall	between	the	younger	and	more	active	elderly	persons,	who	still	
go	outdoors,	and	the	more	frail	older	people	who	tend	to	stay	indoors.	Those	persons	who	
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fell	outdoors	predominantly	reported	an	extrinsic	cause	of	their	fall,	whereas	those	persons	
who	fell	indoors	reported	an	intrinsic	cause.	This	could	imply	that	persons	who	sustain	an	
injurious	fall	should	be	offered	a	tailor-made	intervention,	based	on	the	characteristics	of	the	
injurious	fall	typology.	
Chapter	6	 reports	on	an	explorative	study	which	assesses	which	 risk	 factors	predict	new	
falls	 among	 a	 group	 of	 community-dwelling	 injurious	 fallers	 aged	 65	 years	 or	 over.	 The	
study	population	was	derived	from	the	trial	assessing	the	effectiveness	of	the	fall	prevention	
programme.	In	this	population	(n	=	333),	a	total	of	15	variables	were	associated	with	a	
new	fall	(p	<	0.05)	and	were	subsequently	entered	into	a	multivariable	logistic	regression	
model.	Recurrent	falls	in	previous	years,	consequences	of	previous	falls,	ADL	dependency,	
mobility,	and	age	are	most	strongly	associated	with	a	new	fall.	All	15	possible	predictors	
were	entered	simultaneously	in	a	multivariable	backward	logistic	regression	model,	resulting	
in	a	risk	model	comprising	four	predictors:	age	(≥	79	year),	two	or	more	falls	in	the	previous	
year,	experiencing	more	handicaps	associated	with	previous	fall(s)	(FHI	≥	24),	and	having	
joint	disorders.	Based	on	the	risk	model	we	were	able	to	develop	a	fall	risk	screening	tool	to	
determine	what	risk	a	patient	runs	for	falling	again.	The	area	under	the	curve	(AUC)	of	the	
receiver	operating	characteristic	(ROC)	curve	was	0.77	(95%	CI:	0.70-0.83),	indicating	that	
in	77%	of	the	cases	we	were	able	to	discriminate	correctly	between	those	who	experienced	a	
new	fall	and	those	who	did	not.	Based	on	this	study	we	recommend	that	healthcare	workers	
in	an	A&E	department	and	GPs	should	primarily	focus	on	four	risk	factors	for	sustaining	a	
new	fall	among	persons	who	have	experienced	an	injurious	fall.	Based	on	the	outcome	of	
this	risk	assessment,	healthcare	workers	can	decide	whether	patients	at	sufficient	risk	will	be	
offered	an	effective	and	feasible	fall	prevention	programme.	
Chapter	 7	 discusses	 the	main	 findings	 of	 the	 studies	 described	 in	 the	 previous	 chapters	
(2–6).	 This	 is	 followed	 by	 a	 consideration	 of	 the	 current	 state	 of	 the	 art	 with	 regard	 to	
fall	 prevention	 research	 and	 some	 theoretical	 and	methodological	 considerations.	 Finally,	
implications	for	practice	and	future	research	are	given.	Our	multidisciplinary	fall	prevention	
programme	 comprising	 medical	 and	 occupational-therapy	 assessment	 did	 not	 have	 any	
favourable	effects	on	falls	and	daily	functioning	among	older	persons	of	65	years	and	over	
who	had	sustained	an	injurious	fall.	Nevertheless,	it	proved	to	be	feasible	and	acceptable	for	
both	participants	as	well	as	the	practitioners	who	performed	the	medical	and	occupational-
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therapy	assessments.	Considering	the	results	of	 the	studies	described	in	this	 thesis,	 there	
remains	 a	 great	 need	 for	 effective	 fall	 prevention	 strategies.	 Therefore,	 fall	 prevention	
should	 remain	a	public	health	priority.	We	do	not	 recommend	 the	 implementation	of	our	
fall	prevention	programme	in	its	current	form	in	regular	care.	It	is	of	utmost	importance	to	
improve	several	aspects	of	the	programme	and	assess	whether	these	adaptations	will	result	
in	greater	effectiveness	and	efficiency.	We	recommend	three	major	adjustments	to	improve	
the	efficiency	and	effectiveness	of	our	multidisciplinary	fall	prevention	programme:	a)	adding	
an	exercise	component;	b)	improving	the	selection	of	the	target	population;	and	c)	decreasing	
barriers	to	implementation.	We	recommend	that	in	the	Netherlands,	fall	prevention	research	
should	focus	more	on	implementation	research	in	order	to	gain	additional	insight	into	how	
to	disseminate	successful	fall	prevention	strategies	in	regular	healthcare.	We	need	to	create	
additional	insight	into	factors	explaining	this	lack	of	effectiveness.	It	is	therefore	important	to	
include	a	detailed	process-evaluation	in	fall	prevention	studies	in	the	Netherlands	and	to	pay	
more	attention	to	the	qualitative	evaluation	of	implementation	processes	in	the	field	of	fall	
prevention	in	the	Netherlands.	
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Valincidenten	vormen	een	ernstige	bedreiging	voor	de	gezondheid	van	ouderen	en	hebben	
een	 aanzienlijke	 impact	 hebben	 op	 ouderen	 en	 hun	 familieleden.	 Bovendien	 vormen	
valincidenten	in	veel	landen	een	zware	last	voor	de	gezondheidszorg.	Ongeveer	een	derde	
van	de	zelfstandig	wonende	ouderen	van	65	jaar	en	ouder	valt	tenminste	één	keer	per	jaar.	
Ouderen	die	reeds	eerder	gevallen	zijn,	hebben	een	verhoogd	risico	om	opnieuw	te	vallen.	
In	ongeveer	20	procent	van	de	valincidenten	 is	medische	hulp	noodzakelijk	en	ongeveer	
10	procent	 van	de	 valincidenten	bij	 ouderen	 van	65	 jaar	 en	 ouder	 resulteert	 in	 ernstige	
verwondingen	(bijvoorbeeld	breuken,	verstuikingen,	ontwrichtingen	en	ernstig	hoofdletsel).	
Personen	 die	 zijn	 gevallen,	 hebben	 een	 verhoogde	 morbiditeit	 en	 een	 toename	 van	 het	
gezondheidszorggebruik,	 resulterend	 in	 hogere	 kosten	 voor	 de	 gezondheidszorg.	 Zelfs	
als	een	valincident	niet	 leidt	 tot	enige	vorm	van	 lichamelijk	 letsel,	kan	er	sprake	zijn	van	
psychosociale	gevolgen	zoals	valangst	en	het	vermijden	van	activiteiten.	
Om	de	impact	en	gevolgen	van	valincidenten	te	verminderen,	is	het	belangrijk	om	valpreventie	
strategieën	 te	 ontwikkelen.	 Vanwege	 de	 multifactoriële	 oorsprong	 van	 valincidenten	 lijkt	
een	multifactoriële	 valpreventie	 strategie,	 gericht	 op	meerdere	 risicofactoren	 tegelijkertijd,	
aangewezen.	Een	van	deze	veelzijdige	programma’s	om	vallen	te	voorkomen	bij	ouderen,	is	
het	multidisciplinaire	programma	ontwikkeld	door	Close	en	collega’s.	Dat	programma	was	
gericht	 op	 ouderen	 die	 zich	met	 verwondingen	 ten	 gevolge	 van	 een	 valincident	 hadden	
gemeld	op	de	spoedeisende	hulp	 (SEH).	Dit	programma,	bestaande	uit	een	medische	en	
ergotherapeutische	evaluatie,	was	zeer	effectief	in	het	verminderen	van	het	aantal	herhaalde	
valincidenten	 en	 daaraan	 gerelateerde	 verwondingen	 in	 Londen	 (Verenigd	 Koninkrijk).	
Het	programma	van	Close	werd	toegepast	op	een	specifieke	groep	ouderen	woonachtig	in	
Londen	binnen	de	context	van	de	gezondheidszorg	in	het	centrum	van	deze	metropool.	Om	
die	reden	kan	niet	automatisch	worden	aangenomen	dat	dit	in	deze	context	effectief	gebleken	
valpreventieprogramma,	 ook	 zonder	 meer	 effectief	 is	 in	 de	 context	 van	 de	 Nederlandse	
gezondheidszorg.	 Daarom	 hebben	 we	 het	 programma	 van	 Close	 aangepast	 aan	 de	
Nederlandse	situatie	en	de	effectiviteit	en	uitvoerbaarheid	hiervan	in	de	Nederlandse	situatie	
opnieuw	geëvalueerd	door	middel	van	een	gerandomiseerd	en	gecontroleerd	experimenteel	
onderzoek	(RCT).
Hoofdstuk	 1	 omvat	 een	 algemene	 inleiding	 op	 het	 onderwerp	 en	 rapporteert	 over	
de	 epidemiologie,	 de	 gevolgen	 van	 valincidenten,	 oorzaken	 en	 risicofactoren	 van	
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valincidenten	en	het	voorkomen	van	valincidenten.	Het	belangrijkste	doel	van	dit	proefschrift	
is	het	vaststellen	van	de	effectiviteit	en	uitvoerbaarheid	van	een	medisch	en	ergotherapeutisch	
programma,	 gericht	 op	 het	 voorkomen	 van	 valincidenten	 en	 functionele	 achteruitgang	
bij	 ouderen,	 die	 een	 valincident	met	 letsel	 hebben	 doorgemaakt	 en	 daarvoor	 de	 SEH	 of	
Huisartspost	 van	 een	 ziekenhuis	 hebben	 bezocht.	 Daarnaast	 worden	 de	 mogelijkheden	
onderzocht	om	de	preventie	van	valincidenten	met	letsel	te	verbeteren.	De	doelstellingen	van	
deze	studie	zijn:	
1.	Evaluatie	van	de	effectiviteit	van	een	multifactorieel	medisch	en	ergotherapeutisch	
	 valpreventieprogramma	onder	ouderen	met	een	verhoogd	valrisico	in	termen	van	vallen,	
	 functionele	achteruitgang	en	een	aantal	secundaire	uitkomsten.
2.	Evaluatie	van	de	uitvoerbaarheid	van	dit	valpreventieprogramma	voor	zowel	ouderen,	als	
	 ook	de	(para)medici	die	de	evaluaties	uitvoeren.
3.	Evaluatie	van	de	rol	van	het	ergotherapeutische	deel	van	valpreventieprogramma	om	
	 nieuwe	valincidenten	en	functionele	achteruitgang	te	voorkomen.
4.	Onderzoek	naar	de	mogelijkheden	om	een	classificatie	van	valincidenten	met	letsel	vast	
	 te	stellen	op	basis	van	vallocatie	en	de	activiteit	die	werd	ondernomen	op	het	moment	van	
	 het	valincident.
5.	Onderzoek	naar	welke	risicofactoren	nieuwe	valincidenten	voorspellen	in	een	groep	van	
	 zelfstandig	wonende	ouderen	van	65	jaar	of	ouder	die	een	valincident	met	letsel	hebben	
	 doorgemaakt,	met	het	oog	op	een	betere	selectie	van	mensen	met	een	verhoogd	valrisico.
Hoofdstuk	 2	 presenteert	 de	 resultaten	 van	 een	 gerandomiseerd	 experimenteel	 onderzoek	
(RCT)	met	twee	groepen	naar	de	effecten	van	een	multifactorieel	valpreventieprogramma.	De	
geselecteerde	deelnemers	(n=333)	werden	willekeurig	aan	een	interventiegroep	(n	=	166)	
of	aan	een	controlegroep	(n	=	167)	 toegewezen.	Noch	na	vier	noch	na	 twaalf	maanden	
follow-up	waren	er	significante	verschillen	te	zien	tussen	de	twee	groepen	ten	aanzien	van	
het	aantal	valincidenten,	het	dagelijks	functioneren,	en	de	overige	uitkomstmaten.	Om	deze	
reden	adviseren	wij	dit	programma	in	zijn	huidige	vorm	niet	in	Nederland	te	implementeren.	
Hoofdstuk	3	beschrijft	de	procesevaluatie	die	parallel	aan	de	effectevaluatie	werd	uitgevoerd	
om	de	uitvoerbaarheid	van	ons	valpreventieprogramma	te	onderzoeken.	Daarnaast	hebben	we	
geprobeerd	factoren	te	identificeren	die	het	gebrek	aan	effectiviteit	zouden	kunnen	verklaren.	
Gegevens	werden	 verzameld	 bij	 alle	 deelnemers	 van	 de	 interventie	 groep	 (n	=	166)	 en	
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uitvoerders	van	de	medisch	en	ergotherapeutische	evaluatie	(n	=	8).	Uit	de	analyse	bleek	
dat	97%	van	de	protocol	items	werden	uitgevoerd	volgens	protocol.	Het	aantal	verwijzingen	
en	aanbevelingen	op	grond	van	de	medische	evaluatie	was	gering.	Het	aantal	deelnemers	
dat	het	advies	opvolgde	om	contact	op	te	nemen	met	de	huisarts	om	geïnformeerd	te	worden	
over	 de	 aanbevelingen	 en/of	 verwijzingen,	 was	 gering	 tot	 matig.	 Dat	 advies	 werd	 naar	
eigen	zeggen	wel	redelijk	tot	goed	opgevolgd,	door	de	groep	deelnemers	die	daadwerkelijk	
aanbevelingen	en/of	verwijzingen	ontvingen.	Zowel	de	deelnemers,	als	de	uitvoerders	van	
de	evaluaties	beoordeelden	het	programma	als	uitvoerbaar	en	een	grote	meerderheid	van	de	
deelnemers	rapporteerde	baat	bij	het	programma.	Het	relatief	 lage	aantal	verwijzingen	en	
aanbevelingen	en	geringe	aantal	deelnemers	dat	het	advies	om	contact	op	te	nemen	met	
de	huisarts	opvolgde,	zijn	waarschijnlijk	verantwoordelijk	zijn	voor	de	ineffectiviteit	van	het	
programma.	
Hoofdstuk	 4	 beschrijft	 een	 analyse	 van	 het	 ergotherapeutisch	 onderdeel	 van	 het	
multidisciplinair	 valpreventieprogramma,	 met	 als	 doel	 het	 verkrijgen	 van	 inzicht	 in	 de	
specifieke	 bijdrage	 van	 dit	 deel	 aan	 de	 mogelijke	 vermindering	 van	 valincidenten	 en	
functionele	 achteruitgang.	 In	 tegenstelling	 tot	 het	 medische	 deel	 van	 het	 programma,	
resulteerde	 het	 ergotherapeutisch	 deel	 wel	 in	 een	 groot	 aantal	 verwijzingen	 en	
aanbevelingen,	 die	 rechtstreeks	 werden	 meegedeeld	 aan	 de	 deelnemers.	 De	 populatie	
bestond	uit	166	deelnemers	die	waren	toegewezen	aan	de	interventie	groep	van	het	RCT,	
twee	 ergotherapeuten,	 en	 verder	 een	 ambtenaar	 van	 elk	 van	 de	 vijf	 bij	 het	 onderzoek	
betrokken	 gemeentelijke	Wet	 Voorzieningen	 Gehandicapten	 (WVG)	 afdelingen.	 Dit	 deel	
van	 het	 programma	 resulteerde	 in	 457	 aanbevelingen.	 Ongeveer	 twee	 derde	 van	 alle	
aanbevelingen	waren	adviezen	met	betrekking	tot	de	verandering	van	gedrag,	voornamelijk	
bestaande	 uit	 aanbevelingen	 om	 risicogedrag	 te	 verminderen.	 Uit	 de	 zelfrapportage	
bleek	 dat	 vijfenzestig	 procent	 van	 de	 aanbevelingen	 met	 betrekking	 tot	 diensten	 en	
hulpmiddelen	werd	 opgevolgd.	Het	 duurde	 gemiddeld	 een	 half	 jaar	 om	 de	 aanbevolen	
woningaanpassingen	 te	 implementeren.	 Ter	 verbetering	 van	 het	 ergotherapeutisch	
programma	wordt	een	snellere	uitvoering	van	de	aanbevelingen	aangeraden.	Ten	tweede	
dienen	de	deelnemers	beter	ondersteund	te	worden	om	aanbevolen	veranderingen	in	het	
dagelijks	leven	in	te	passen.	Bovendien	dienen	de	ergotherapeuten	gebruik	te	maken	van	
technieken	om	gedragsverandering	te	stimuleren	en	follow-up	bezoeken	uit	te	voeren,	om	
behoud	van	het	gewenste	gedrag	te	realiseren.	
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Hoofdstuk	5	rapporteert	over	een	studie	waarin	werd	onderzocht	of	het	mogelijk	is	om	een	
classificatie	van	valincidenten	met	letsel,	vast	te	stellen	op	basis	van	vallocatie	en	de	activiteit	
op	het	moment	van	het	valincident.	Het	betreft	een	explorerend,	cross-sectioneel	onderzoek.	
De	 statistische	 techniek	 HOMALS	 (homogeniteit	 analyse	 door	 middel	 van	 alternerende	
kleinste	kwadraten)	resulteerde	in	een	indeling	van	vier	typen	valincidenten	met	letsel:	1)	
Valincidenten	binnenshuis	gerelateerd	aan	toiletbezoek	(hal	en	badkamer,	2)	Valincidenten	
binnenshuis	tijdens	andere	activiteiten	van	het	dagelijks	leven,	3)	Valincidenten	buitenshuis	
in	 de	 buurt	 van	 de	 eigen	 woning	 tijdens	 instrumentele	 activiteiten	 van	 het	 dagelijks	
leven,	 4)	 Valincidenten	 binnenshuis	 niet	 in	 de	 buurt	 van	 de	 eigen	woning,	 zoals	 tijdens	
wandelen,	 fietsen	 en/of	 boodschappen	 doen.	 Er	 is	 geen	 relatie	 gevonden	 tussen	 de	 vier	
typen	valincidenten	met	letsel	en	de	ernst	van	de	gevolgen	van	het	valincident.	Echter,	er	
lijkt	een	verschil	te	zijn	wat	betreft	vallocatie	en	activiteit	op	het	moment	van	het	valincident	
tussen	de	jongere	en	meer	actieve	ouderen,	die	nog	altijd	buitenshuis	komen,	aan	de	ene	
kant	en	de	meer	kwetsbare	ouderen	met	de	neiging	om	binnenshuis	te	blijven.	De	mensen	
die	buitenshuis	zijn	gevallen,	rapporteerden	voornamelijk	een	extrinsieke	oorzaak	van	hun	
val,	terwijl	degenen	die	binnenshuis	vielen	een	intrinsieke	oorzaak	aangaven.	Dit	zou	kunnen	
betekenen	 dat	 personen	 met	 een	 valincident	 met	 letsel,	 op	 maat	 gemaakte	 interventies	
moeten	worden	aangeboden,	gebaseerd	op	de	kenmerken	van	de	typologie.	
	
Hoofdstuk	6	doet	verslag	van	een	explorerende	prospectieve	studie,	waarin	wordt	onderzocht	
welke	risicofactoren	nieuwe	valincidenten	voorspellen	in	een	groep	van	zelfstandig	wonende	
ouderen	 van	 65	 jaar	 of	 ouder,	 die	 een	 valincident	 met	 letsel	 hebben	 doorgemaakt.	 De	
onderzoekspopulatie	bestaat	uit	de	totale	groep	deelnemers	aan	het	RCT.	In	deze	populatie	
(n	=	333)	waren	15	variabelen	gerelateerd	aan	een	nieuw	valincident	(p	<0,05)	en	deze	
werden	 vervolgens	 ingevoerd	 in	 een	 multivariabel	 logistisch	 regressiemodel.	 Herhaalde	
valincidenten	 in	 voorgaande	 jaren,	 de	 gevolgen	 van	 een	 eerdere	 val,	 algemene	 dagelijks	
levensverrichtingen	(ADL)	afhankelijkheid,	mobiliteit,	en	leeftijd	zijn	het	sterkst	gerelateerd	
aan	een	nieuw	valincident.	Alle	15	mogelijke	voorspellers	werden	tegelijkertijd	opgenomen	
in	een	multivariabel	 logistisch	 regressie	model	met	achterwaartse	selectie	procedure,	wat	
resulteerde	 in	 een	 risicomodel	 bestaande	 uit	 vier	 voorspellers:	 leeftijd	 (≥	 79	 jaar),	 twee	
of	 meer	 valincidenten	 in	 het	 voorgaande	 jaar,	 ervaren	 nadelen	 gerelateerd	 aan	 eerdere	
valincidenten	(FHI	≥	24),	en	het	lijden	aan	gewrichtsaandoeningen.	Op	basis	van	dit	model	
konden	we	een	valrisico	screenings	instrument	ontwikkelen,	om	te	bepalen	in	welke	mate	
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een	patiënt	 risico	 loopt	 om	opnieuw	 te	 vallen.	Het	 gebied	 onder	 de	 curve	 (AUC)	 van	de	
‘Receiver	Operating	Characteristic’	 (ROC)	 curve	was	0,77	 (95%	CI:	0.70-0.83),	waaruit	
blijkt	 dat	 in	 77%	 van	 de	 gevallen	 een	 correct	 onderscheid	 gemaakt	 kan	worden	 tussen	
degenen	die	opnieuw	vielen	en	degenen	die	niet	opnieuw	vielen.	Op	basis	hiervan	wordt	
aanbevolen	dat	behandelaars	op	de	spoedeisende	hulp	en	huisartsen	zich	primair	dienen	te	
richten	op	deze	vier	risicofactoren.	Op	grond	daarvan	kunnen	behandelaars	dan	beslissen	of	
patiënten	een	valpreventieprogramma	wordt	aangeboden.	
Hoofdstuk	7	bespreekt	de	belangrijkste	bevindingen	van	de	studies	beschreven	in	de	vorige	
hoofdstukken	(2-6).	Dit	wordt	gevolgd	door	een	beschouwing	van	de	huidige	stand	van	zaken	
met	 betrekking	 tot	 valpreventieonderzoek	 en	 een	 aantal	 theoretische	 en	methodologische	
overwegingen.	 Ten	 slotte	 worden	 implicaties	 voor	 de	 praktijk	 en	 toekomstig	 onderzoek	
aangegeven.	Ons	multidisciplinair	valpreventieprogramma	had	geen	effect	op	vallen	en	het	
dagelijks	functioneren	van	oudere	personen	van	65	jaar	en	ouder	die	een	valincident	met	
letsel	 hadden	 doorgemaakt.	Wel	 bleek	 het	 programma	uitvoerbaar	 en	 aanvaardbaar	 voor	
zowel	de	deelnemers	als	de	uitvoerders	van	de	medische	en	ergotherapeutische	evaluaties.	
De	 resultaten	 van	 ons	 onderzoek	maken	 duidelijk	 dat	 er	 nog	 steeds	 een	 grote	 behoefte	
bestaat	aan	effectieve	strategieën	voor	valpreventie.	Daarom	moet	valpreventie	hoog	op	de	
volksgezondheid	agenda	blijven	staan.	Het	is	van	groot	belang	dat	verschillende	onderdelen	
van	het	programma	worden	verbeterd	en	dat	geëvalueerd	wordt	of	deze	aanpassingen	wel	
leiden	tot	de	beoogde	grotere	effectiviteit	en	efficiency.	Drie	belangrijke	aanpassingen	bevelen	
we	aan	om	de	efficiëntie	en	effectiviteit	van	ons	valpreventieprogramma	 te	verbeteren:	a)	
toevoeging	van	een	“exercise”	component	(oefenprogramma);	b)	verbetering	van	de	selectie	
van	de	doelgroep,	en	c)	vermindering	van	belemmeringen	bij	de	implementatie.	
Met	betrekking	tot	valpreventie	onderzoek	in	Nederland	moet	meer	nadruk	gelegd	worden	
op	 implementatie	 onderzoek,	 om	 zodoende	 meer	 inzicht	 te	 krijgen	 in	 de	 wijze	 waarop	
succesvolle	 valpreventie	 strategieën	 in	 de	 reguliere	 gezondheidszorg	 kunnen	 worden	
toegepast.	We	moeten	meer	inzicht	verkrijgen	in	de	factoren	die	het	gebrek	aan	effectiviteit	
kunnen	 verklaren.	Het	 is	 daarom	belangrijk	 om	een	 gedetailleerde	procesevaluatie	 toe	 te	
voegen	 aan	 valpreventie	 studies	 en	 om	meer	 aandacht	 te	 besteden	 aan	 de	 kwalitatieve	
evaluatie	van	implementatie	processen	op	het	gebied	van	valpreventie	.
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zelf	aan	twijfelde.	Jacques,	jouw	rol	als	“advocaat	van	de	duivel”	speelde	je	met	verve.	Je	
kritische	opmerkingen	gaven	stof	tot	nadenken,	resulterend	in	een	verbeterde	versie	van	een	
artikel.	Ook	dank	voor	je	niet	aflatende	interesse	in	zowel	de	voortgang,	als	ook	zaken	die	
mij	naast	het	werk	bezig	hielden.	Harry,	ik	hoop	nog	veel	mails	van	jou	te	ontvangen	met	de	
afsluitende	zin:	“Goede	moed”.	Dank	voor	je	altijd	positieve	insteek	en	kritische	opmerkingen.	
Jij	stond	misschien	wat	meer	op	de	achtergrond,	maar	was	altijd	meteen	beschikbaar	als	ik	
met	je	wilde	overleggen.	Ook	de	snelheid	waarmee	je	stukken	van	commentaar	voorzag	heb	
ik	gewaardeerd:	”	En	nu	de	snelheid	erin	houden”!	Jolanda,	auteur	van	de	“oranje	bijbel”.	
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De	leden	van	de	beoordelingscommissie	onder	voorzitterschap	van	Prof.	dr.	G.J.	Dinant	wil	
ik	bedanken	voor	het	beoordelen	van	het	manuscript.	
Al	 mijn	 (oud)	 collega’s	 bij	 Medische	 Sociologie,	 Praxis	 für	 physiotherapie	 Houben	
Kemperink,	 Sociale	 Geneeskunde,	 Stichting	 Land	 van	 Horne,	 Verpleging	 en	 Verzorging	
en	 Sevagram.	 Hartelijk	 dank	 voor	 jullie	 interesse	 in	 mijn	 onderzoeksactiviteiten,	 jullie	
ontelbare	adviezen	en	 jullie	 gezelligheid.	Dit	 laatste	 is	 vooral	 van	 toepassing	op	Mieke,	
Liesbeth,	Gonnie,	Vivian,	Ramon,	Math	en	Marike,	allemaal	kamergenoten	die	ik	tijdens	
mijn	vele	verhuizingen	van	de	afgelopen	5	jaar	binnen	de	UNS40	West	beter	heb	leren	
kennen.
Lieve	 vrienden,	 dank	 voor	 de	 broodnodige	 ontspanning	 middels	 prachtige	 vakanties,	
weekendjes	weg,	heerlijke	etentjes,	het	bezoeken	van	voetbalwedstrijden,	het	bezoeken	van	
festivals,	 geweldige	 (hoedjes)feestjes,	 carnaval	 (vooral	 in	2009:	wat	woar	dat	 sjun!),	 het	
organiseren	van	het	mooiste	criterium	van	Nederland	(de	Profronde	Heerlen)	en	het	behalen	
van	de	wereldtitel	op	het	Wereld	Muziek	Concours	(WMC).	Ik	ben	trots	op	jullie	en	op	onze	
vriendschap.	
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Pat,	ik	waardeer	de	manier	waarop	jij	invulling	geeft	aan	onze	vriendschap.	Ik	ken	niemand	
die	meer	voor	een	ander	klaar	staat	dan	jij.	Vele	mooie	dingen	hebben	we	al	samen	mogen	
beleven,	 vele	 zullen	 er	 ongetwijfeld	nog	 volgen.	Het	 betekent	 veel	 voor	me	dat	 jij	 op	16	
april	naast	me	staat.	Marike,	samen	hebben	we	het	Interval	project	nu	tot	een	goed	einde	
gebracht.	Onze	 intensieve	samenwerking	mis	 ik	 regelmatig,	 vooral	de	manier	waarop	wij	
elkaar	aanvullen.	Jij	sprak	ooit	over	de	eigen	 taal	die	we	ontwikkeld	hebben.	Die	bestaat	
echt!	Dank	je	wel	dat	jij	aan	de	andere	kant	naast	me	komt	staan.	Pat	en	Marike,	ik	ben	er	
trots	op	dat	jullie	mijn	paranimfen	zijn.
Mijn	ouders	 en	 schoonouders	wil	 ik	bedanken	voor	de	 goede	 zorgen	 tijdens	mijn	 gehele	
promotietraject.	Jullie	stonden	altijd	voor	me	klaar	en	hebben	mij	en	Jill	heel	wat	werk	uit	
handen	genomen.	Pap	en	Mam,	toch	wil	ik	jullie	nog	bijzonder	bedanken.	Jullie	vormen	het	
fundament	onder	alles	wat	ik	doe.	Jullie	hebben	mij	altijd	het	vertrouwen	geschonken	en	
de	ruimte	gegeven	om	mijn	eigen	weg	te	gaan.	Jullie	liefde	en	oprechte	belangstelling	is	mij	
veel	waard.
Lieve	Jill,	het	feit	dat	jij	er	altijd	voor	me	bent,	zorgt	ervoor	dat	ik	kan	zijn	wie	ik	ben.	Jouw	
steun	en	onvoorwaardelijke	liefde	wil	ik	nooit	meer	missen.
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